


220-240
Volts or

100-120 volts
The leakage

current of the
NEW X25 is only a

few microamps and
cannot harm 'the

most delicate
equipment even
when soldered "live".
Tested at 1500v. A.C.

This 25 watt iron with its
truly remarkable heat -

capacity will easily
"out-solder"any conventionally

gold iendshi
we ente

this
ClristModel

CCN

Model
CN

Miniature
made 40 and 60 watt soldering iron -coated bit 3/32" \ 15 watt soldering

4 other bits available,irons, due to its unique construction iron fitted '\_..
1/B" 3/16" 1/4"

and 1/16"advantages. Fitted long -life iron -coated 3/32" iron coatedbit
1/8". 2 other bits available bit. Many other

3/32" and 3/16" Totally enclosed
PRICE: £1.80

bits available from(rec. retail)
element in ceramic and steel shaft 1/16" to 3/16".Fitted with

Bits do not "freeze" and can easily be
triple -coated, (iron, Voltages 240, 220,

removed PRICE: £1.75 (rec. retail) nickel and Chromium) 110, 50 or 24
Suitable for production work and as a general

purpose iron
bit 1/8" £1.95 (rec. retail) PRICE £1.70

(rec. retail)

Model SK.1Kit
contains 15 watt miniature iron

'fitted with 3/16" bit, 2 spare bits
E.132" and 3/32", heat sink, solder,

snd and "How to Solder" booklet.
PRICE £2 75 (rec. retail)

Model MES Kit
Battery -operated 12v. 25 watt iron

fitted with 15' lead and 2
heavy clips for connection

to car battery. Packed in strong
plastic wallet with hnoklet "How to
Solder". PRICE £1. 95krec.retail) *

220 volts
or 240 volts
The 15 watt

miniature model
CCN also has

negligible leakage
Test voltage

4000v. A.C.
Totally enclosed

element in ceramic
shaft. Fitted long -life

00000
From radio or electrical dealers,

car accessory shops or,
in case of difficulty direct from. -
ANTEX LIMITED FREEPOST

(no stamp required) PLYMOUTH,
L PL1 1BR Tel: 0752 67377

szo.

Model SK.2 Kit
ttAelt. contains15 watt
A miniature iron

11111 fitted with 3/16" bit,
2 spare bits 5/32" and

3/32", heat sink, solder, and
"How to Solder" booklet.

PRICE £2.40 (rec.retail)

ri Please send the ANTE X I enclose cheque/P.O./Cash
colour catalogue. (Giro No. 258 1000)

Please send the following

NAME

ADDRESS



JUST PUBLISHED '73
AUDIO-TRON ICS
The great new 1973 edition of Lasky's famous
Audio-Tronics catalogue is now available -FREE on
request. The 48 newspaper size pages -many in
full colour -are packed with I,000's of items from
the largest stocks in Great Britain of everything for
the Radio and Hi-Fi enthusiast, Electronics hobbyist,
Serviceman and Communication's Ham. Over half
the pages are devoted exclusively to every aspect
of Hi-Fi (including Lasky's budget Stereo Systems
and Package Deals). Tape recording and Audio
Accessories, see the great new Lasky's Credit Plan
Scheme -enabling you to buy your ideal choice of
equipment on easy terms. Send your name and
address and 15p for post and inclusion on our
regular mailing list.

LEAK TEAK CASES
Teak or Walnut case for Stereofetic tuner only,

L7.37 PRICE 25P
LIST PRICE LASKY'S 12.50 & P

Double case to hold Stereo 30 or Stereo 70 and
Stereofetic tuner in Teak or Walnut.
LIST PRICE LASKY'S 1E4.95
L10.37 PRICE

C & P
35p

LEAK
TRUSPEED
2 -speed 45 and 331 rpm
belt drive turntable

`and
with plinth, cover

Shure cartridge.

LIST PRICE L69.50

LASKY'S 147.50 18`501s
PRICE

SINCLAIR PHASE LOCK
LOOP STEREO FM TUNER

Incorporates varicap
..se diodes, printed cir-

cuit, coils, squelch
MP circuit I.C. Decoder,

etc., supplied com-
pletely built and
tested and ready to

be mounted into any cabinet you choose. It may
be used with any High Fidelity Amplifier. Power
requirements 25/30V DC.

L25
LIST

.00
PRICE LASKY

25'S
I 5.75 cp PPRICE

BSR TAPE DECK
SCOOP

BSR TD2
FANTASTIC VALUE, ONLY Lasky's can offer
you a tape deck at such an amazing price.
The BSR TD2 tape deck operates by a simple
reliable mechanism using the minimum of
controls.
With track mono heads. Incorporates fast
wind and fast rewind, records at 31 ips. giving
up to 3 hrs playing time, takes up to Sfin.
spools. Size I 3in. Elfin. front to rear, 214 in.
below plate, I }}in. above plate.
ALSO SUITABLE FOR USE AS A TAPE
TRANSPORTER
LASKY'S g8.95 C & P 35p
PRICE

BELTEK CS700
8 TRACK
Stereo car
Player
Accepts all stand-
ard pre-recorded
8 track stereo car-
tridges. Features
include automatic
head cleaner,
channel select and
channel repeat push but-
tons, slider type volume and tone controls, channel
balance. Output 5 watts per channel, frequency
response 50Hz-10kHz. Output imp. 4 ohms, size
41(W) x I -11(H) x 61(D) in. Operates on 12V DC
negative earth. Beautifully styled with black ivory
and chrome trim.
B ELTEK 05700 complete with mounting
brackets and 13 track pre-recorded demon-
stration cartridge.
f2 I .00 C&P30p
BELTEK RS3I0 FM TUNING ADAPTOR
Matches the C5700, the ideal car stereo system.

LASKY'S PRICE 118.95 C & P 25p

Add £3.75 to any BELTEK car player for
pair of FANTAVOX KS701 car speakers.

AKAI TAPE
-111. RECORDER

SCOOP !
)1611i

AKA1 4000D illustrated
List Price L93.65

AKAI 1720L
List Price 037.36

AKAI X1800SD
List Price L162.79

AKAI X200D
List Price L157.93

2 CSS-8 Speakers
List Price L25.00 (pair) Lasky's Price £15.95

C & P 50p
2 ADM 11/8 mica. Suitable for use on all Akai
cape recorders. List Price LI 1.90.
Lasky's Price (pair) 0.50. C & P 15p.

(C & P 75p on all
Tape Decks.)

Lasky's Price L61.50

Lasky's Price £58.95

. Lasky's Price L102.50

.. Lasky's Price E100.50

NEW
WELLER

MINI
WORKSHOP KIT
MODEL 600K
LASKY'S PRICE f 17.95 C & P 35p
Powered by a 25,000 rpm, 115V, 75A Universal
motor. This small versatile, easy to handle, power
tool is ideal for handymen, hobbyists and profes-
sionals. The wide selection of bits helps you grind,
sharpen, drill, rout, cut, etc. Perfect for delicate
work and hard to reach places. The complete
MINI -WORKSHOP is housed in a strong plastic
carrying case. For 240V a.c. mains operation.
MODEL 600K place Kit contains:  Model 600
Power Unit  Accessory Caddy  8 Grinding/
Sharpening Bits  3 polishing Wheels  4 Cleaning
Bits  8 Abrasive Discs  3 Abrasive Bands  Ex-
panding Drum  Drill Bit  Mandrel!  ChuckWrench Dressing Stone Plastic polish
 Jewellers Rouge  Complete with owners' manual
 Size of power unit only 71in.

LEAK SPEAKERS
150 Speakers (pair) .. 63940 C & P
250 " " 1.52.00 L2.50

.. 169.95

Lamimarm
MAIL ORDERS AND CORRESPONDENCE
3-15 CAVELL STREET
LONDON El 213N 01-790 4821

DIGITAL
CLOCK
E XCLUSIVELY
FROM LASKY'S
The clock 4reas-
ures 5{- ( W) x 21'
(H) x 3-(D) (over-
all from front of
drum to back of switch). SPEC.: 210/240V a.c. 50Hz
operation; switch rating 250V, 3A. Complete with
instructions. NOW WITH ILLUMINATEDDIAL COMPLETE WITH KNOBS
FEATURES:  MAINS OPERATION  I2 -
HOUR ALARM  AUTO "SLEEP" SWITCH
 HOURS, MINUTES AND SECONDS
READ -OFF  FORWARD AND BACKWARD
TIME ADJUSTMENT  SILENT OPERATIO
 SHOCK AND VIBRATION PROOF
 BUILT IN ALARM BUZZER
SPECIAL QUOTES LASKY'S 1640 Ca' PFOR QUANTITIES PRICE 25p

BSR TD8S
8 TRACK STEREO
CARTRIDGE PLAYER -
The TD8S is suitable for
use with most modern
stereo amplifiers and delivers a C & P
pre -amp output of I25mW. 35p
Power requirements: 210/50V AC, 50Hz. Frequency
response: 50Hz-10KHz. 4 pole dynamically balanced
synchronous motor. Black and woodgrain plastic
cabinet. Size: 81(W) x MN) x 101 (D) in.
List LASKY'S iI750
Price 62440 PRICE

Garrard Record
Players
SP25 Mk. III
Deck Only

SP25 Mk III
AP76
SL95B

2025TC with stereo 9TA cart.
Zero 100
Zero 1005

L10.85
£18.85
L32.50

SL95B on base with 9TA cart. E44.00
SL72B L23.95
401 £28.95
40B £9.50

L7.95
L39.95
L37.50

NEW RECORD
PLAYER MODULES
These new "Module" systems from G
and Lasky's enable you to buy your record
player complete with attractive wood
plinth, tinted acrylic dust cover and high
quality compatible stereo magnetic cartridge
-together offering optimum performance
and appearance.

GARRARD MODULES
G d SP25 Mk. III turntable with
Shure M75/6 cartridge
Garrard AP76 turntable with Shure
M75/6 cartridge
G d AP96 turntable (single play
version of SL95B)
G d Zero 1005 turntable with
Shure M93/E cartridge
C. & P. 75p.

LASKY MODULES
Lasky's (Garrard) SP25 Mk. III turn-
table with Goldring G800 cartridge ..
Lasky's (Garrard) AP76 turntable with
Goldring G800 cartridge
Lasky's (Goldring) GL75 turntable with
Goldring 0800 cartridge
Lasky's (Goldring) GL75 turntable
with Goldring G800/e cartridge
C. & P. 75p.

12.395

833.95

63845

02.75

110.50

630.50

L45.00

649.50

West End and City Bron:hes

92-115 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01- 636 0895
207 EDGWARE ROAD. LONDON, W.2. Tel 01 723 3271
33 TOTTENHAM CT. RD., LONDON. W.1. Tel: 01-636 2605
Open all day 9a m - 6p rin Monday to Saturday.

109 FLEET STREET, LONDON. E.CA Tel: 01-353 5812
Open all day Thursday. early closing 1p.m. Saturday
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tonnouseut
B.D.2 Press button speed B.D.1 Turntable kit
change turntable

The Connoisseur BD2 belt drive
turntable with press

button speed change is an
integrated turntable and

pickup arm assembly,
the raise/lower device of
which is operated by the

knob at the front right hand
corner. The head shell allows

for the lateral adjustment of the
cartridge. The BD2 is supplied as

a chassis unit or spring mounted on
a wood plinth complete with dust A R StIGIDEN &CO

The B.D.1 well known for its superb
performance and quality two speed

working through a flexible belt drive system
is now available in kit form. Construction

is simplicity itself with no soldering
required. Now it's so easy to own the best.

cover.

(ENGINEERS) LTD.
Market Street, Brighouse H D6 1DX,
Yorkshire. Telephone: 2142.

Are you alright
for Jacks?

Ask for Rendar Jack plugs and sockets at your local
stockist. They come in a wide variety of configurations,
and in cases of difficulty can be ordered DIRECT from
the Rendar factory.

Standard, mini and sub -miniature sizes ... plugs in both
screened and unscreened versions .. . socket bodies in high melting
point thermoplastic ... several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications.
If you want to study all the facts and figures, all the ingenious con-
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.
The cost of the catalogue is 25p, including P & P, and it's money very
well spent I

RENDAR®
Rendar Instruments Ltd., Victoria Road
Burgess Hill, Sussex. Tel. Burgess Hill 2642-4
Cables; Rendar, Burgess Hill

SOUND BARGAINS

BATTERY
CHECK

INDICATOR

C,

oc

GIANT POWER ,n-TEIBAND

COMMUNICATIONS RECEIVER

WITH 3 in 1 AC/DC POWER SUPPLY SYSTEM

AINS/BITTERY plus BUILT-IN BATTERY BOOSTER

OUR PRICE E1 0'50+40p P.P
THIS NEW 1972 RADIO. No less than
3 VHF BANDS. Picks up Aircraft Trans-

missions, Pop Pirates, Taxis, Ambulances, Local
Radio, Continental and all BBC, VHF Stations plus

fascinating Public Service Tranemissions we are not allowed to
mention: Even TV sound in certain areas. PLUS A SPECIAL

WEATHERBAND. Frequency ranges, MW540-1600kHz, 1,3148-108MHz.
Airbanil 108-145 MHz, VHF 145.175 MHz, 23 semiconductors -12 tram
sistors, 11 diodes and thermistors. Automatic frequency contro1.31in
telescopic aerial. Runs off mains a.c. 23012505 or off 4 Ull batteries, or

lire re -chargeable nickel alkali cell. Finished in strong leather grained case with
carrying handle. Approx. size lli inx0 in :Qin. Written guarantee. Special
magnetic ear -piece for personal listening, dry batteries free. HURRY: Limited
quantity only friiin Markt yin,.

OUR 2PRICE895
+50p P. & P.

Tune into the world with this amazing
communications receiver. A truly exceptional
unit in performance and looks-leatherette
with Stainless steel trial. Looks good any-

where. Use either as a portable
with standard batteries or plug it
directly into 220.240V domestic
mains supply. 14 transistors;
9 diodes; 1 thermistor. Internal
ferrite rod antenna plus telescopic
aerial. Separate tone, volume and
tuning controls with push-button
selectors for the 8 WAVEBANDS.
Complete with Hi -Fl earphone for
personal listening. Frequency
ranges: Long wave 150-350 kHz.

Medium 353.1605 kHz. Marine 1.6-4.5 MHz.
Short Wave 12-24 MHz. FM/VHF 88-100
MHz. Aircraft 108-135 MHz. PUBLIC
SERVICE BANDS 135-174 MHz. Fully
guaranteed.

N.B. The Ministry of Post k Telecommunications has pointed out that a licence
(no: generally available to the public) is repaired for reception of transmissions
by Fire Brigade. .1irrraft. Shipping, etc.

SONIC SOUND (Dept. PE7), 372 EDGWARE ROAD
LONDON, W.2. Tel. 01-723 0094

AUDIOLTD. Callers welcome Mon. to Sat. 9 a.m.-6 p.m.

8
WAVEBANDS

AND WORLD

MAP I TIME

IONE OlAt
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ENTERTS STANDARD dN CD UH SATNODM ii'-BL JUSI ILCTAAL AUDIOR md EELECTRONICD EQUIPMENTS

FOR A.K.G. HIGH QUALITY MICROPHONES

SA25-SA35-SA100
LOW-PRICED AUDIO MODULES FOR
DOMESTIC and COMMERCIAL USE

THESE THREE MODULES HAVE ENJOYED UN-
PARALLELED SUCCESS DURING THE FIRST FEW
MONTHS' OF THEIR BEING MADE AVAILABLE TO
THE GENERAL PUBLIC. WE ARE PLEASED TO
ANNOUNCE THAT WE CAN NOW OFFER FAST
DISPATCH ON MOST OF OUR ADVERTISED ITEMS,
INCLUDING THESE THREE MODULES.

SA25 £295 carr.
free

25 WATTS R.M.S. 7 transistors, 7 diodes

SA35 EA45 free
35 WATTS R.M.S. 7 transistors, 7 diodes

SA100 ,E1090
100 WATTS R.M.S. 11 transistors, 6 diodes

carr.
free

OTHER SAXON PRODUCTS . . .
120 WATT HEAVY DUTY MODULE
Featuring a rugged class A driver stage, this module will run
from all our mixers etc., and most other makes of mixer. It
delivers 120W into an eight ohm load and employs 4 TO3
can (I 15W) output transistors.
SPECIFICATION
Power output 120W into 8 ohms
Freq. response 20-20,000Hz ± 2dB
Input sensitivity 200mV into 10K 1 "Construction Fibreglass board .

Size Bin x 4in x 4in (sin with supply)
Low distortion parallel push-pull output stage.

£13.90 20p carr. or with
supply E1895+40p carr.

NEW: 160 Watt version +supply L27.90

ALL THREE MODULES HAVE OPEN AND SHORT
CIRCUIT PROTECTION, AND THE SA100 IS PROOF
AGAINST OVER -DISSIPATION AND FAULTY IN-
DUCTIVE LOADS.

ONLY ADVANCED DESIGN TECHNIQUES MAKE
THESE EXTRAORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response
Distortion
Loads
Quiescent current
Noise
Supply voltage

Size

15-40,000Hz I dB
02% at !kHz
4 to 16 ohms
15mA
Better than -75dB
25-45V, SA25/35
40-70y, SA 100
4# in 4in . I in (SA100)
4in Sin I in (SA25, SA35)

Circuits, connecting instructions and application data
are supplied free with all modules.

POWER SUPPLIES FOR THE SA25/35 and SAI00
AUDIO MODULES

PS45 Stabilised module for 2 SA25's or two SA3S's,
L35.0, carr. free

MT4S Transformer for above, heavy duty, L2-85,
carr. 20p

MT30 Transformer for unstabilised supply complete
with rectifier diodes mounted, E3.50, carr.
20p

PU70 Unstabilised supply for one or two SA100,
E7.75, carr. 40p

PS70 Stabilised supply module for one or two
SA100'8, L4.90, carr. free

MT70 Transformer for PS70, L4.90, carr. 40p

ALL MODULES ARE BUILT ON GLASS FtBRE P.C.
BOARD

CALLERS AND MAIL
ORDER:
327-331 Whitehorse Rd.,
West Croydon, Surrey
CRO 2HS Te1.01-684 6385

SINGLE CHANNEL SOUND/LIGHT CONVERTER
This compact and reliable unit operates from amplifiers with
outputs from 5-100W. Does not impose a heavy load on
the amplifier, or, if connected in the wrong polarity, cause
any damage, as with some units.

Operation is simplicity itself and the unit is fully fused. The
unit is supplied to function from bass notes but may easily be
converted to respond only to treble or mid -range notes by
the addition of components costing less than 5p. £890 free

THREE CHANNEL SOUND TO LIGHT UNIT
Handling the total of 3,000W (3kW) this unit is unique for its price in that not only bass middle
and treble but also master controls are provided. Two amplifier sockets eliminate the need for
split leads, etc. Supplied in tough white steel case with a blue £1915 carr.
stelevtite hooded cover. Fully guaranteed. 30p

£1580 30pcarr.

SAXON STEREO
CONTROL UNIT

MONO VERSION E6.50, carr. 20p
(As illustrated below. S.A.E. details. 9V operation)
OUTPUTS UP TO IV RMS

Two decks, and full headphone monitoring. The unit is mains operated and measures 17fin x Sin
x 4in deep and is finished with a smart white on black facia. The controls are: Left/Right deck

fader, volume, bass, treble, headphone selector and volume, microphone volume, bass, treble,
mains on/off. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCO-
THEQUE AND IS COMPARABLE TO UNITS AT OVER TWICE THE PRICE.

COMPLETE AMPLIFIERS
THE CS 100. £3490 carr. free

This versatile unit is now available in a black vynide
case and so represents even better value than ever,
delivering speech and music powers of up to 100W
R.M.S. and continuous signal outputs of 70W.
Two individually controlled inputs with wide range
bass and treble controls. Ideal for small groups, D.1's, etc

The SAXON 100. L4850, carr. free.

C C C C

    SAXON
With an R.M.S. output of 120W speech and music,
100W continuous power, four individually controlled
F.E.T. input stages and wide range bass and treble
controls, this amplifier has established itself as a
unit offering quality and reliability at low cost.

LOUDSPEAKERS British made bargains ! ! !

I2in 25W 8/IS ohms E5,95, carr. 30p. ISin 50W 8/15 ohm, E14.50, carr. 50p.
I2in 40W 15,000 gauss magnet system 8/15 ohm, LI1.50, carr. 40p.
A.K.G. MICROPHONES suitable for disco, group or general P.A. use SEND S.A.E. FOR
DI IDHL r.r.p. LI I, our price £9.45 post free. OUR A.K.G. PRICE
Dl 90C High Z r.r.p. [21.50, our price LI7.45 post free. LIST. DISCOUNTS
DI000C 24 ct. gold plate r.r.p. [37, our price E32 post free. ON ALL MICS.

CALLERS ONLY:
OUR NEW DISTRIBUTORS.
CIRCLE SOUND
328-330 The Banks
Rochester.
Medway 404199

BUSINESS
HOURS:
9.30 a.m. to
5.30 p.m.

TERMS OF BUSINESS: C.W.O. or
C.O.D. (35p extra). All cash in regd.
envelopes please! Telephone orders
to our CROYDON BRANCH. TRADE
AND EXPORT ENQUIRIES
INVITED
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BSR LATEST SUPERSLIM
STEREO & MONO
Plays 12". 10 or 7" records. ',
Auto or Manual. A high
quality unit backed by BSR 2,

reliability with 12 months' I
guarantee. AC 200 250v. a;
Size 131 Min.
Above motor board 31in. ...i
below motor board 2iin.
with STEREO and MONO XTAL E8.75 Post 25p.
MONO -COMPATIBLE
Plays all records £7.75 Post 25p.

RCS DE -LUXE 3 WATT AMPLIFIER. Ready made,
tested. Printed circuit. 3 watts output. 'Tone and volume
controls. Complete with output valve and rectifier, two
knobs, and high performance loudspeaker. Double wound
fully isolated mains transformer. A.C. mains 200/250V.
Response 50-12.000 cps. Sensitivity 300mV. 1 A Post

''''' 25p
GARRARD AUTOCHANGERS with Sonotone Cartridges.
Stereo Diamond and Mono Sapphire. Model 1025 £10.
Model 8500 Stereo and Mono Autochanger 114. Post 25p.

BSR JUNIOR
SINGLE PLAYER
Heavy duly 4 -speed motor with
separate pick-up arm fitted
LP/78 turnover mono E4 -S0cartridge

HI-FI PICK UP CARTRIDGES. Diamond LP Stereo,
Stereo Mono 9TA £2 50: GP94 £2 50; GP93 £2.
Sapphire Mono GPal £1 50: Powerpoint LP 78 60P.

GARRARD DECCADEC SP25
DISCO DECK
Single play Stereo
Mono Deram
transcription
head and arm.
Four speeds.
101in. turntable.
Anti -rumble filter.

ns
NAV.!,_ ,...--.. 1Bias compensation _

Laboratory motor.

PostSPECIAL L18PRICE 25p.50

METAL PLINTH AND PLASTIC COVER
Cut out for most Garrard or B.S.R.
Most will play with cover in position £4.50Latest Design Covered in black
leatherette. Antimagnetic.
121 . 141 7/in. high. Post 35p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH -AT SAME PRICE

COAXIAL PLUG Bp. PANEL SOCKETS lip. LINE 18p
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd
JACK SOCKET Std. open -circuit 14p, closed circuit 23p
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p
JACK PLUGS Std. Chrome 15p; 3.5mm Chrome 12p. DIN
SOCKETS Chassis 3 -pin 10p: 5 -pin 10p. DIN SOCKETS Lea
3 -pin 18p; 5 -pin 15p. DIN PLUGS 3 -pin 18p; 5 -pin 25p
VALVE HOLDERS. 5p: CERAMIC 8p; CANS by.

SPECIAL OFFER!
SMITH'S CLOCKWORK
15 AMP TIME SWITCH

Single pole two-way. Surface mounting
with fixing screws. Will replace existing
wall switch to give light for return home.
garage, automatic anti -burglar light.. etc. Variable knob.
Turn on or off at full or intermediate settings. Two types
available 0 to 60 minutes or 0 to 6 hours. Fully insulated.
Makers last list price /450. Brand new and folly guaranteed.
OUR L 1.50 P. & P. 15p or 13 pair Post Free.
PRICE (Please state type when ordering
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 21in. sides
6 x 4in. 45p; 8 x bin. 53p; 10 x 7in. 85P; 12 is Bin. 85p;
14 x 9in. 90p: 16 x 6in. 90p; 12 , 3in. 50p; 18 10in. £1.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in. 9p; 8 x 6in. 15p;
14 3in. 18p:10 x 7in. 19p; 12 5in. 20p; 12 x Sin. 28P;
16 x gin. 28p: 14 x gin. 34p; 12 x 12in. 40p: 16 10m.. 50p

RADIO BOOKS (Post 3p)
Handbook of transistor equivalents 40p
Radio valve guide. Book 1, 2, 3, 4, 5 each 30p
Master colour code folder 15p
Boys' book of crystal sets and simple circuits 18p
Universal gram motor speed indicator 8p
High fidelity loudspeaker enclosures . 40p
Practical Stereo handbook 30p
Sound and Loudspeaker Manual 50p
Coil design and construction manual 30p
Radio, TV and electronics data book 25P
Transistor circuits manual, No. 4 15p
Practical transistor audio amplifier Book 1 40p
Transistor subminiature receivers 32p
Practical Transistor Novelty Circuits 40p
Resistor colour code disc calculator 10p
Engineers' and Machinists' reference tables 20p
TV fault finding 50p

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Toner Diode, Printed Circuit.
Bridge Rectifiers and Double Wound Mains Transformer
input 200'240V a.c. Output voltages available 6 or 9 or 12
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED Post
Details S.A.E.Size 3 ! 1.in Free

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U.. Guitar, etc. Can be used with
Battery 9-12v. or H.T. line 200-300v. D.C. operation. Size
1f' li" I". Response 25 c.p.s. to 25 Kc: s. 26 db coin.
For use with valve or transistor equipment. 90 Post
Full instructions supplied. Details S.A.E.

NEW TUBULAR ELECTROLYTICS
2 350V 14p 250.25V 14p
4350V 14p 500'25V 20p
8 450V 14p 1000 25V 35p
16 450V 15p 1000 50V 47p
32 450V 20p 8+8 450V 18p
25 25V 10p 8+18 450V 20p
50 50V 10p 16+16 450V 25p
100;25V 10p 32+32350V 25p

CAN TYPES
50+50 350V 35p
80+100'350V 58p
32+32 250V 18p
32+321450V 33p

350 +50 325V 50p
32+32+32 350V 43p

100 + 50 + 50 350 V48p
LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, 8, 16. 25. 80, 50, 100, 200mF 15V 10p.
500mF 12V 15p; 05V 20p; 50V 30p.

I000mF 12V 17p; 25V 35p; 50V 47p: 100V 70P
2000mF 8V 25p; 25V 42p: 50V 57p.
2500mF 50V 62p: 3000mF 25V 47p; 50V 65p.
5000m1' 6V 25p; 12V 92p; 25V 75p; 35V 85p; 50V 95p

CERAMIC. 1pF to 0 OlmF, 9p. Silver Mica 2 to 5000pF. 4p.
PAPER 350V-0 1 4p, 0 5 13p: lmF 15p; 2mF 150V 15p.
500V-0 001 to 0 05 4p; 0 1 5p: 0 25 8p; 0 47 25p.
SILVER MICA. Close tolerance I"... 2 2-500pF 8p: 560-
2.200pF 10p; 2,700-5.800pF 20p: 6,800pF-0 01. mId 30p each.
TWIN GANG. "0-0" 208pF+176pF. 65p; Slow motion
drive 365pF+365pF with 25pF+ 25pF. SOP: 5000 stand-
ard 45p; single gang 500pF 75p; small 3 -gang 500 pF £1.00.
SHORT WAVE SINGLE. 10pF, 30p. 25pF, 55p. 50pF. 55p.

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tuning Condensers. 50pValues up to 100pF.
Section Couplers supplied FREE with two or more gangs.

NEON PANEL INDICATORS 250V AC DC Amber 20p
RESISTORS. 1 w., 1 w., 1 w., 20% 1p; 2 w. 5p. 100 to 10M
HIGH STABILITY. ; w. 2".. 10 ohms to 1 meg.. 10p
Ditto 5"... Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt. 10 watt. 15 wall
10 ohms to 100K 10p each; 21 watt. 1 ohm to 8 2 ohms 10p.

MAINS TRANSFORMERS (25p
All p acosteh

250-0-250 80 mA. 6.3 v. 4 amp. £1 50
250-0-250 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 /1.12.50
350-0-350 80 mA. 6.3 v. 3.5 a. 8.3 v. 1 a, or 5 v. 2 a. £3
300-0-300 v. 120 mA., 6.3 v. 4 a. C.T.; 6.3 v. 2 a. 13.25
MINIATURE 200 v. 20 mA.. 6.3 v. 1 a. 2; x 21 x 2in. 75p
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 x 21 x 2in.. 90p
MINI -MAINS 2Cv. 100mA. 1: . 11 1 Iin. 50p
HEATER TRA3S. 6.3 v. 3a. 60p
Ditto tapped sec. 1.4 v., 2. 3, 4. 5, 6.3 v. 1; amp. 95p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp.. 3. 4. 5. 8, 8.9. 10. 12. 15.18, 24 and 30 v. 12.25
1 amp., 6. 8. 10. 12, 16. 18. 20. 24. 30, 36. 40. 48, 60. 12.25
2 amp.. 6. 8, 10. 12, 18. 18. 20. 24. 30. 36. 40. 48. 60. £3 25
5 amp., 6. 8. 10.12. 16, 18.20,24.30, 36.40.48, 60 £8 75
3 amp. 5, 8 and 13V 11.00
S amp. 5, 8 and 13V £1.20
3 amp. 3, 5, 8, 10, 13 and 5-0-5V £1.30
5 amp. 3, 5, 8. 10, 13 and 5-0-5V .. £1.50
AUTO TRANSFORMERS. 1I50 to 2300 or 230v to 115v
150w. £2 25; 500w. £625; 750w. £10; 1000w. 114.
CHARGER TRANSFORMERS. Input 200'250v.
for 6 or 12e., 1! amp. £1.50:2 amp. £1.80; 4 amp. £2 50
CHARGERS Ready built with leads and clips 1! amp
12:3 amp. 13; 4 amp. £4.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
13 or 12v. outputs. 1; amp. 40p; 2 amp. 55p; 4 amp. 85p.
LUCAS 2DS500 Bridee 70v. 5 amp £1

MAINS ISOLATING TRANSFORMER
Primary 0 110 240v. Secondary 0 240v. 3 amps. 720
watts. Insulated terminals. Varnish impregnated. Fully
enclosed in steel easy with fixing feet. £I 0Carr.Famous make. I Value £19) OUR PRICE 50p
Can be used as 800 watt auto transformers 240-110V

WEYRAD P50
RA2W Ferrite Aerial
Osc. P50 1AC
I.F. P50 2CC 470 kc a
3rd I.F. P50 3CC
P51 1 or P51 2
P50 3V
Mallard Ferrite Rod 8

- TRANSISTOR COILS
72p Spare Cores 3p
33p Driver Trans. LFDT4 58

.36p Printed Circuit, PCAI 58
38p J.B. Tuning Gang 85
36p Wevrad Booklet 10
36p OPT1 58

x 20p. 6 tin. 20p.

VOLUME CONTROLS 80ohn, Coax 4p yd.

Long spindles. Midget Size BRITISH A ERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L'S 15p. D.P. 25p. 40 yd. 11 40: 60 yd. £2.
STEREO L'S 55p. D.P. 75p. FRINGE LOW LOSS 1 Op
Edge 5K. S.P. Transistor 25p. Ideal 825 and colour yd

1 ;inch DIAMETER WAVECHANGE SWITCHES. 2.5p'
2 p. 2 -way, or 2 p. 6 -way, or 3 p. 4 -way 25p each.
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 3 -way 25p
TOGGLE SWITCHES, sp. 14p; dp. 22p: dp. dt. 22p.
Sub -miniature, sp. 30p; dp. 37: dp. dt. 45p.

E.M.I. 13+ ;.; 8in.
SPEAKER SALE!
With twin tweeters.
And crossover. 10E4.25
watt. State 3 or 8 or
15 ohm. As illustrated. Post 26p
With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-60 cps.
Flux 10.000 gauss.
Stale 3 or 8 or 15 ohm. Post 25p

TEAK CABINET"' 10Bin.ES Post

GOODMANS fiiin. HI-FI WOOFER
8 ohm. 10 watt. Large ceramic mai:net
Special Cambric cone surround.
Frequency response 30-12.000
cps. Ideal P.A. Columns. L4
Hi-Fi Enclosure Systems, etc.

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Size 31 x
31 > gin. deep. Rating 10 watt. 3 ohm or
15 ohm models. E I -90 Post ioo

GOODMANS
8 in WOOFER
8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 35 cps. Frequency
response 30-8,000 cps.

L4.50
SPECIAL OFFER! 80 ohm. 21in. 21 in. 35 ohm. 2in.; 3 in.
25 ohm, 2;in. dia.; 3in. dia.; 6 4in: g EACH
15 ohm, 31in. dia. 8 4in; 7 4in; 8 5in. TYPE
3 ohm, 21in. 21in, 3An. 5in dia.
LOUDSPEAKERS P.M. 3 OHMS. 7 4in. 11.25; 8lin. ft 50:
8 x Sin. 11.80; 8 x 2jn. g1.50; Sin. £1.75; 10 x 6in. £190.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
Sin. diameter 4 watt: 10in. diameter 5 watt: 12 in. diameter
6 watt. 3 or 8 or 15 ohm models 12-20 each. Post 15p.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-161(c/s. lOW 8 ohm or 15 ohm 11 95.
De Luxe Horn Tweeters 2-18 Ire 's, 15W, 15 ohm £3.
TWO-WAY 3.000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 95p.

TWO-WAY CROSSOVER NETWORK 3,000 cis
With variable tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel 51in. x 4in. with
control knob, tweeter and woofer leads and input 1.0n Post
terminals. Suitable for 3 to 8 ohm impedance.'" s' 10p
VALVE OUTPUT TRANS. 25p. MIKE TRANS. 50:1 25p.
5 WATT MULTI RATIO, 3. 8 and 15 ohms 80p.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt 29.50 100 watt £1250

STEREO/MONO HEADPHONES
Model 0000 with new type slider
volume controls. Stereo/Mono
switch. 8 ohms. 110.
High Quality with tweeters and
volume controls. 8 ohm. 17.
Budget Model. 8 ohm. £225.
Stereo Stethoscope 8 ohm 11.98.
HEADPHONE JUNCTION BOX
with switch 11.75.
Mono Stethoscope 8 ohms. 65p.
EAR PIECES. Crystal 25p.
Magnetic 8 ohms. 13P.
Magnetic 250 ohm.. 23p.
ACOS 1000 ohms. 53p.

BRITISH MADE STEREO
MULTIPLEX DECODER
Brand New. 7 transistors plus integrated
circuit. Fibre glass printed circuit board.
Size x 61 x tin. Pre -aligned. Com-
plete with stereo beacon indicator. 12V
d.c. operation. 400mV output for 1000/
input. Full instructions for any FM Tuner.
Some technical experience L6.50essential.
DIPOLE LOFT AERIAL £1.50.
CABLE 4p yard.

WHARFEDALE SUPER 10" HI-FI
LOUDSPEAKER OUR PRICE
15 watt 4 to 8 ohms. Response 20 v.1012 E550Kc s. Bass resonance 42 cps. Massive 4'
Ceramic Magnet. Deep fabric cone surround
Cast alloy frame. Weight 5 lbs. (Value 110-50

THE FAMOUS WHARFEDALE SOUND!

HI-FI STOCKISTS. RETURN OF POST DESPATCH. MINIMUM POST AND PACKING 15p.

RADIO COMPONENT
Illustrated Colour Brochure, Radio Books & Component Lists 10p. Written guarantee.
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WOOFER ANDE.MI  TWEETER KIT

£5.75 THE PAIR Post 25p.
(Available separately.
Woofer £4 25; Tweeter
21 .90).

Comprising a fine example of a Woofer
101 Btin. with a massive Ceramic
Magnet. 44oz, Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 31in. square has a special
lightweight paper oone and magnet flux
10.000 lines. Crossover condenser and
full instructions supplied.
Impedance Standard 8 ohms
Maximum power 12 watts
Useful Response 36 to 18,000 cps
Bus Resonance 45 cos
SUITABLE ENCLOSURE 20 x 13 s gin.
MODERN DESIGN. TEAK WOOD FINISH

E9 Post

8in.or 10in. ELAC
HI -F1 SPEAKER
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance
55 cps. 8 ohm impedance
8in. 10 watts, 10in. 12 £3.75
watts music power.

TEAK HI-FI SPEAKER CABINETS
Fluted Wood Fronts
MODEL "A". 20 x 13 x gin.
For 12in. dia. or £9 Post
10in. speaker. 26p

MODEL .`13". 18 x 10 x gin.
For 13 x Sin. or SC Post
Sin. speaker "' 25p

MODEL "C". 16 x 8 x Bin.
For 10 x Gin. or A Post
Sin. speaker. '''''' 25p

LOUDSPEAKER CABINET
WADDING Iffin. wide, 15p It

BARGAIN AM TUNER.
Medium Wave.
Transistor Superhet A.0c
Ferrite aerial. 9 volt...-.  -
BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
controls into single output.
9.011. battery E3.95operated.
STEREO VERSION OF ABOVE 15.95
BARGAIN FM TUNER
88-108 Me/s Six Tran-
sistor. 9 volt. Printed
circuit. Calibrated slide
dial tuning,
Walnut Cabinet,
Size 7 x 5 x 4in. L14-85
BARGAIN FM TUNER E9. as
as above less cabinet
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push -Pull Ready built, with volume control. £4.509 volt battery operated.

THE '.INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for cassettes, and all
sizes of tape reels. A.C. mains 200 250V.
Leaflet S.A.E. E2. SO Pi%

WAFER HEATING ELEMENTSTHIN
OFFERING 1001 USES for every type of heating and
drying applications in the home, garage, greenhouse,
factory (available in manufacturing quantities). Approx.
size 10: x 51 x ,', in. Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element enclosed in
asbestos fitted with connecting wires. Completely flexible
providing sale Black heat. British -made for use in photo-
copiers and print drying equipment.
Ideal for home handymen and experimenters. Suitable
for Heating Pads, Food Warmers, Convector Heaters, etc.
Must be clamped between two sheets of metal or asbestos.
etc., to make efficient clothes dryers, towel rails -ideal for
airing cupboards. Ideal for anti -frost device for the garage -
preventing frozen radiators or acting as oil sump beater.
Use in the green house for seed raising and plant protection.
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel for higher
beat applications.

ONLY 40p EACH (FOUR FOR 51.50)
ALL POST PAID -Discounts for quantity.

BAKER 12in MAJOR £9
30-14.500 c.o.s., 12m.
double cone, woofer and
tweeter cone together
with a BAKER ceramic
magnet assembly having
a flux density of 14,000
gauss and a total flax of
145,000 Maxwells. Bass
resonance 40 c.p.e. Rated
20 watts. State 3 or 8 or
15 ohm. Post Free.

Module kit, 30-17,000 c.o.s.
with tweeter. crossover,
baffle and 1 1.50instructions.

BAKER
"BIG -SOUND"
SPEAKERS
Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.
Useful response 30-13,000 cps.
Bass Resonance 55 cps.

GROUP "25" £812in. 25 watt
3, 8 or 15 ohms.

Post Free

GROUP "35" E9
12in. 35 watt
3, 8 or 15 ohms.

Post Free

GROUP "50" L2015in. 50 watt
3, 8 or 15 ohms.

Post Free

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 inputs speech and
music. Mixing facilities.
Response 10-30,000 cps. Matches
all loudspeakers. A.C. 2110,250V
Separate Treble and Bass controls.

Guaranteed. Details S.A.E.

3500
11". k!tiker

£49 Free

CALLERS ONLY' DE -LUXE 100 WATT AMPLIFIER
CHASSIS. 7 Valve version, 4 inputs, 10 wide range £55controls. For Mikes, Discos. Organs. Guitars, etc. 4,
8 and 15 ohm matchinc.

Q MAX CHASSIS CUTTERS
A die, punch and Allen Screw

;in. Round
in. Round

Key "T" for
above

1in. Round
11 in. Round
;in. Round
..in. Round

;in. Round
;tin. Round
in Round

Key "A" for
above

88,11 .in Round 11.10
9°P90p 1,'". Round /1.25

I in. Round 21.43
5p 1,in, Round £1.50

88p :,.in. Round 98p Key "B" for
75p lin. Round 98p above . Sp

1 in. Round 98p tin. Round £2.05
5p Um. Round 98p 2,42m. Round £2.30

83p 1 in. Round £1.05 Key "C" for
83p 1 ;_.in. Round 11.05 above ... 12p
83p Round £1.05 2:in. Round £4.10
889 1 in. Round £110 2 ; in. Round 15.25

3m. Round 1840
Key "E" for

above . . 113p

lin. Square
with key 11.93

SLIDER
VOLUME
CONTROLS
Available in both LOG and LINEAK t yp
Size 3 x X in. with knobs.
5K, 10K. 25K. 50K. 100E.
250K. 500K. 1 MEG. 2 MEG. 65p EACH

E.M.I. TAPE MOTORS. 120v. or
240v. AC. 1.200 r.p.m. 4 pole 135mA.
Spindle 0.187 0-75in. Size 31 LI2521 21in. (illustrated). Post 15p.
BALFOUR GRAM. MOTORS.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
50mA. Spindle I 3:20. Size. AK

.21 21 , liin. Post 15p "P
E.M.I. GRAM MOTORS. 120V or 240V a c
2,400 rpm. 2 -pole 70mA.
Spindle 1; x ,l, in. Size x 21 x 75P 15p

CALLERS WELCOME CUSTOMERS FREE CAR PARK

BAKERBAKER HI-FI SPEAKERS
HIGH QUALITY - BRITISH MADE

REGENT
I2in. 15 watts
An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
used to improve any Radio.
Amplifier, Hi-Fi or Television
receiver.
Bass Resonance 45cps
Flux Density 12,000gauss
Useful response 45-13,000cPs
3 or 8 or 15 ohm models£8 Post

Free

DE -LUXE Mk I I

I2in. 15 watts
Especially designed to provide
lull range reproduction at an
economical cost. Suitable for
use with any high fidelity
system. Built-in concentric
tweeter cone.
Base Resonance 30cps
Flux Density 14,000gausa
Useful response 25-18,000cps
8 or 15 ohms models

0 Pst
Froee

SUPERB
I2in. 20 watts
A high quality loudspeaker.
its remarkable low cone
resonance ensures clear
reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range reproduction with
remarkable efficiency in the
upper register.
Bass Resonance 25cps
Flux Density 16.500gauss
Useful response 20-17,000cps
8 or 15 ohms modelsI 5 Post

Free

AUDITORIUM
I2in. 25 watts
A full range reproducer for
high power. Electronic
Guitars, public address,
m u!ti-speaker systems,
electronic organs. Ideal for
Hi-Fi and Discotheques.
Bau Resonance 35cps
Flux Density 15.000gauss
Useful response 25-16,000cps
8 or 15 ohms models

I 4 Fr"ee

AUDITORIUM
ISin. 35 watts
A high wattage loudspeaker
of exceptional quality with a

level response to above
8,000 cps. Ideal for Public
Address, Discotheques.
Electronic instruments and
the home.
Bass Resonance 35cps
Flux Density 15.000gaoss
Useful response 20-14.000cps
8 or 15 ohms models

£20 Post
Free

Hi -Fr Enclosure Manual containing 20 plans designs.
crossover data and cubic tables. 42p. Post Free.

SPECIALISTS 337 WHITEHORSE ROAD CROYDON
OPEN 9-6 p.m. (WEDNESDAYS 9.1 p.m., SATURDAYS 9-5 p.m.)

(Export: Remit cash and extra postage.) Buses SO, 68, 159. Rail Selhurst
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g A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Now

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering-you learn the
practical way.

Learn basic Radio and Electronics at home-the fast, modern way.
Give yourself essential technical "know-how"-like reading circuits,
assembling standard components, experimenting, building-quickly and
without effort, and enjoy every moment. B.I.E.T.'s simplified study
method and the remarkable TECHNATRON Self -Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Ewen if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

... and what's more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors-
even a versatile'Multimeter which
we teach you to use. All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
so you can use it again and again.

You LEARN-but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build-and it's a good one-is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY
Dept. 812, ALDERMASTON COURT, READING RG7 4PF

Accredited by the C.41ecil loi the A ocrediteitir... Corre.q.,dem e Colleges.

A 14 -year -old could understand
and benefit from this ciDurse-but
it teaches the real thing. The
easy to understand, ' practical
projects-from a burglar -alarm to
a sophisticated Radio set-help
you master basic Radio and Elec-
tronics-even if you are a "non-
technical" type. And, if you
want to make it a career, B.I.E.T.
has a fine range of courses up to
City and Guilds standards.

Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of "NEW OPPORTUNI-
TIES". This brand new booklet
-just out-tells you all about
TECHNATRON and B.I.E.T.'s
full range of courses.

I
I NAME

(111.011i 1.1111T kh,

I

I
II SUBJECT OF INTEREST

ADDRESS

AGE

B12

ORO ...... IMO ME I= ORR I= MO 18111111

I

I

I
I
I

Save onFERRANTP
All devices Top grade Brand new, Fully guaranteed.

BFS59 13p ZTX3I3 10p
BFS60 I8p ZTX314 I 1p
BFS61 lap ZTX320 28p
BFS96 13p ZTX330 3p
BFS97 21p ZTX33I 4p
BFS98 18p ZTX382 'p
ZTX107 8p ZTX383 3p
ZTX 108 7p ZTX384 6p
ZTX109 10p 2TX450 Sp
ZTX 114 20p ZTX451 Sp
ZTX2I2 12p ZTX500 Op
ZTX2 13 12p ZTX501 1 p

ZTX214 13p ZTX502 Sp
ZTX300 10p ZTX503 2p
ZTX301 1 1 p ZTX504 39p
ZTX302 15p ZTX510 15p
ZTX303 12p ZTX530 19p
ZTX304 19p ZTX531 20p
ZTX3I 0 8p ZTX550 15p
ZTX3 I I 9p ZTX55 I 15p
ZTX3 1 2 9p 2N3055 65p

* DIODES  ZENERS 
25120
ZS121
ZS122
ZS123
ZS124
ZSI40
Z5141
Z5142
ZS 170
ZS171
ZS172
ZS174
ZS176
ZSI78
25270
ZS27 I
ZS272
ZS274
ZS276
ZS278

7p
9

lip
14p
16p
22p
39p
30p
9p

1 1 p
14p
15p
21p
34p
10p
14p
16p
17p
23p
33p

KS030A
K5033A
KS036A
KS039A
KSO43A
KS047A
KS05 1 A
KS056A
KS062A
KU/68A
KS075A
KS082A
KS091A
KS100A
K5110A
KS120A
KS 130A
KS I 50A
KS180A

17p
17p
17p
17p
17p
17p
17p
17p
17p
17p
17p
17p
17p
17p
17p
17p
17p
17p
17p

MOTOROLA. M1E2955, L1.06; M)E3055, 65p; 2N4444, L2.25,
R.C.A. CA3075, £1.35; CA3090Q, L4.30.

GEMINI TUNER. Full set of semiconductors, £7.60.

P.E. ELECTRONIC PIANO-SPECIAL BULK PRICES!
350 ZSI70, E20; 110 ZTX300, L9.50; 24 ZN7474E, L14.40; 14

KS047A, E2.30; ZT3055, 65p each; ZT3053, 16p each.
We can supply all Ferranti semiconductor devices used in this
instrument.
Postage and packing 10p. Free over L2. Send S.A.E. for Ferranti
data.
WE CAN SUPPLY ANY FERRANTI DEVICE. Send S.A.E. for
quotation.

WE SELL ONLY THE BEST

DAVIAN ELECTRONICS
PO BOX 38 , OLDHAM , LANCS. OL2 6XJ,

NEW COMPONENTS
Post and Package free for orders over LI '50. Include 10p P. & P. for each
single pack under LI -50.
200 Mixed Resistors, all types, 50p.
100 Mixed Modern and Miniature Resistors, 50p.
10mF 64V Electrolytic Caps, 5 for 25p; 12 for 50p.
640,eF 16V Electrolytic Caps, 3 for 30p; 7 for 60p.
100 New Mixed Caps, 60p.
10mF 63V Wima non -Electrolytic, 15p each.

TRANSISTORS
Any 6 of the following 50p or 10p each. 0071, BFY50, 2N3702, CV86 15
(BSY95A), NTG885.

CONSTRUCTORS' ITEMS
P. & P. free for orders over L3-50. Half-hour timers-consisting of:
12.0.12 TIF Transistors, Diodes and Capacitors, 40p each, P. & P. 16P:
or 3 for LI, P. & P. 20p.

Subminiature Omron I 2V d.c. Relays. Mounted on CCT Board, 3 for
60p, P. & P. 9p. Mounted on CCT Board with components, 2 for 60p,
P. & P. 7p.

G.P.O. Relays various, 20013-7,00011, 30p each. Uniselectors, 10 pole,
25 -way, El each. P. & P. 25p Dictating Machines working with Mic.
etc., £6.50. P. & P. 75p. Requiring attention, L2.50. Ideal for spares.
Motor, power pack, rec.'play electronics.

THIS MONTH'S HI -Fl BARGAINS
Quadraphonic cartridge player with slider controls plus
4 speakers. Cartridges available. List on application, our price
L100.
GARRARD SP25, Mk. 3, LI1 ; SONOTONE 9TAHCD, L2.10;
GOLDRING G800, L8.65; GOLDRING G850, L5.70; GOLDRING
G101/PT/T UNIT, L22.50.
ALL ABOVE POST FREE.

EX COMPUTER CIRCUIT BOARDS
10 Boards, 50p, P. & P. 8p.
25 Boards, LI, P. & P. 18P.
2 Boards with 2 Power Transistors, i.e. 4 . 0C28 type, 50p, P. & P. 7p.

LAWBAK ELECTRONICS
18 High Road, Swaythling, SOUTHAMPTON

Telephone : Southampton 58479
NO HALF DAY CLOSING
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The BIG discount house!
AMPLIFIERS
Amstrad Integra 4000
Amstrad 8000
Amstrad 8307 Mk II
Amstrad IC2000
Cambridge P50
Cambridge P100
DuIci 207M
Eagle TSA150
Eagle M2
Eagle M4
Eagle MS
Ferrograph F307 Chassis Mk II 041 00
Ferrograph F307 Mk II (wood

case) 045 95
Leak Delta 30 048 00
Leak Delta 70 0511 75
Linear 806 117 25
Linear LT66 018 75
Linear 505 013 75
Metrosound ST2OE E24 25
Metrosound S780 045 75
Philips RH580 019 99
Philips 011590 039 00
Philips RH591 CU 00
Pioneer SA500A 035 00
Pioneer SA800 ES/ 00
Pioneer SA700 UN 50
Pioneer SA800 EU 00
Pioneer 5.4900 090 00
Pioneer SA1000 0100 00
Pioneer SC700 145 00
Pioneer 5E700 0811 00
Pioneer SM700 047 00
Rogers R brook CH C311 00
Rogers R brook Cased 040.00
Rogers R bourne CH 141 95
Rogers R bourne Cased 048 50
Rotel RA210 023 00
Rotel RA310 030 50
Rotel RA810 048 00
Revox 578 0104 00
Sansui, Full range in stock
Sinclair PR0605 E111 00
Sinclair 2000 021 50
Sinclair 3000 023 00
Sinclair A.F.U. 04 25
Sinclair ST80.2 230 IPZ5 014 75
Sinclair ST60.2 230 IPZ6 016.75
Sinclair ST60.2 150 PZ8

Trans. 021 00
Wharfedale Linton 137 00
Quad 303-33 010 00
(Carriage and packing 5001

TUNER AMPLIFIERS
AKAI 008500 0167 95
AKAI 006600 0104 00
AKAI 008300 192 00
AKAI 006200 071 95
Wharfedale 100 1 CU 00
Sonab R4000 012 00
Sansui. Full range in stock
Philips 011702 C69 00
Philips RH901 (with spkrsl 074 00
Goodmans Module 80 LSI 95
Goodman. One Ten 099 00
Leak Delta 75 0124 00
Rogers R'brook Cased C78 50
Rotel Fax 331A 014 95
Rotel Fax 550A 076 95
Rotel Fax 880A EU 75
Rotel 11/050 052 95
Rotel 00200 087 00
Rotel 00400 1711 95
Sharp STA32L 019 95
Carriage and packing 50p

En 70
£13 95
C15 95
027 00

£19 25
018 25
125 00
035 50

TUNERS
Amstrad MLX3000 En 70
Leak Delta FM 055 95
Leak Delta AM FM 066 00
lolling TIDO 039 75
Pioneer 701000 1130 00
Pioneer TX900 1109 00
Pioneer 1X800 092 00
Pioneer TX700 002 00
Pioneer TX600 075 95
Pioneer TX5000 151 00
Sinclair Project 60 118 75
Sinclair 20003000 En SO
Rogers FlOrook Cased 135 00
Rogers R brook CH 031 00
Rogers R bourne Cased 047 95
Rogers R bourne CH 043 00
Rotel 01320 030 50
Rotel RT1320 009 00
Sansui. Full range in stock
Revox A76FM £150 00
TUNERS carriage and packing 50p

SPEAKERS Peerless 15-2 Kit 116 00 Tramscriptom Stylus Brush 02 20 Phihpa 144418 t159 00 I
Price per pair Peerless 3-25 011 030 00 Transcriptors Stylus Scales 03 70 Phihpa 144450 rtor N AI

Bowers 8 Wilkins DM1 C54 00 Peerless 20-2 Kit 020 00 Goldring GL/85/P (with lidl 061 00 Philips 4303 019 00 A
Bowers & Wilkins DM2 017 00
Bowers & Wilkins D1.43 £94 00

Peerless 20-3 Kit 131 00
Peerless 3-15 Kit (21 00

Goldring GL75
Goldring GL75/P

027 00
034 00 STANDARD SERIES (514-71/21.60.)

Bowers & Wilkins Model 70 0220 00 Peerless 430'12 Kit E44 00 Goldring GL69/P En 50 Revox 1120/4 0100 00 £1
Cambridge 11.40 0102 00 Carriage and Packing A -50p I-7512 Goldring GL72 (22 00 Revox 13024 (190 00 £1
Cambridge R 50 01511 00 0 C-El 0-01 50 Goldring GL72/P 126 50 Revox 11220 0220 00 116

Celestion Dillon 15 £53 00 Goldring GL Lid (5 00 Revox 1322 4 0220 00 AS
Celestion Dillon 44 EIS 00 COMBINATION UNITS/COMPACT Goldring GL Plinth (7 00 Revox 12224 tn. 00 AI
Celestion Dillon 031 00 SYSTEMS Goldring G101/p-c 020 00 Revox High Speed Series
County Philips GF1326 (inc spkrsl 063 00 Goldring G99 020 00 171/2-15i p UK Conversions
Celestion Dillon 25 £16 00 Philips GF808 (inc spkrsl 077 00 Thorens 70150AB 037 00 Revo. (State Choice of
Celestion Dillon 66 0137 00 0 Philips GF805 (inc spkrsl 059 00 Thorens TD150A (33 00 NAB IEC Equalization)
Celestion Dillon 10 (311 00 Philips 00908 (inc spkrsl (117 00 Thorens 7%11 04 00 Re00. 111102/4 E2251 00 96

MK II
Dacca Derain C34 00

Philips 014811 (inc spkrsl £95 DO
Philips R)41314 (inc spkrsl 0109 00

Thorens 70150
Thorens T0125 Mk II

027 00
058 75

Revox 111302J4
Revox 111122/4

1229 00 AS
0250 00 Al

Goodmans Magister 077 50 Philips RF835 (inc spkrsl (54 00 Thorens TD125AB Mk II 092 00 Revox 51322/4 E230 00 AI

Goodmans Magnum KII £58 50 Philips RHOS (inc spkrsl 072 00 Thorens 1%25 CS 50 Revox 1222/4 (200 00 Al
Goodmans Mezzo 3 044 75 Philips 811802 7110 00 Pioneer PL12AC 034 95 Revox High Speed Series
Goodmans Dimension 8 27 00 Philips 0I1891 0151 00 Pioneer PL15C 049 75 17,8-15i p e.l Ex -Factory
Goodmans Double Maxim CM 00 Fidelity UA1 072 00 Pioneer PLA25 162 50 Version
Goodmans Haven 039 50 Dacca Sound 613 054 75 Philips 002020 (with Carl) 049 00 Deck only H11D6 (NABECO 1250 00 AS
Kel Concerto C90 00 Dacca Sound 614 048 00 Philips GA212 POA 2 -track only 51108 IlECE01 E250 00 al
Kef Cadenza 065 00 Dacca Sound 1204 075 00 Philips GA308 (Less Cartl 031 00 Deck Plus 10 Watt Amps
Kef Chorale £55 00
Kett Celeste 048 00

Dacca Sound 1203 071 00
Dacca Compact 3 0103 00

Philips 05180 (with Cartl
Sansui Full range in stock

030 00 H1126 (NABEO)
2 -track only 111128 (IEC EOI

(278 00 Al
0278 00 AB

Kef Castor 030 00 Goodmans Compact 80 (White)0132 00 Sonab 75S 053 00 Suitcase Complete H1226
Kef Casio 141 00 Goodmans Compact 80 (Teakt 0124 50 Carriage and Packing 50p INABE01 0217 00 AI
Kel Coda 1.35 00
Keletron 05400 113 00

(Carriage and Packing 71 501
HEADPHONES

2 -track only 51228 (IEC EOI 021117 00 AI
Revox Dolby DL11324 0295 00 AS

Keletron KN600 £21 00
Keletron KNI300 £26 00
Keletron KN1100 032 00
Keletron KNI600 140 CO
Keletron KN2100 050 CO
Metrosound Duplex 15 143 00
Metrosound Duplex 25 075 00
Leak 600 066 00
Leak 250 047 00
Leek 150 0311 95
Philips 0114117 (10 00
Philips 1111406 050 00
Philips R11402 (33 00
Philips 511412 £21 00
Philips RH411 011 00
Ste -Ma 11i -F1 5 ES5 95
Ste -Ma 350 054 00
Ste -Ma 450 £42 00
Sonab VI 011 00

PRECISION PICK-UP ARMS
021 45

SME 3012/S2 025 00
SME 3002/S2 (HE) CU 00
SUE 3012/S2 (HE) £27 00
SME S2 0220
SME PI Spacer 01 00
Audio Technica AT1005 Mk II 014 95
Audio Technica Lift L2 £3 00
Dacca International 019 65
Goldring L69 (11 SO

Goldring L75 Ell Se
Ortolon AS212 (24 25
Neel G30 011 95
Neat G30B 013 95
Neat Lif1 (3 10
Transcriptor Fluid £24 00
(Carriage and Packing 1501

Koss PRO 600 405
Koss PRO MA
Koss KO 7270
Koss K6
Koss K6/LC
Koss K7,11
Koss ESP6
Koss ESP9
Koss K0747
Amstrad HPS5A
Amstrad HPS6A
Amstrad HPS7A
AKAI ASE 9
AKAI ASE 27
AKAI ASE 20
Rogers R brook
Pioneer best prices on
application Pioneer SE30A
Rotel 800

023 00
t20 25
012 00

09 00
010 00

07 00
033 00
049 00
015 00

13 90
06 70
09 90
04 25
(7 25
CS 00

013 00

011 00
E4 50

Carriage and Packing A -50p 11-01

CASSETTE I 0 -TRACK
DECKS/RECORDERS
Akai CRSO UN 00
Akai CRSOD EU 50
Akai CS50 0113 00
Akai CSSOD 071 00
Akai 00040 (12 25
Akai 05400 DU 75
Philips EL3302 (15 00
Philips 162202 (17 75
Philips 52204 E22 15
Philips N2205 £32 50
Philips N2209 0311 50
Philips 52400 051 75
Philips N2401 062 50
Philips 132405 EH 00
Philips 912506 047 00

Sonab 0A4 E116 00
Sonab 0A5 t110 00 PLINTHS a COVERS

Rotel 700
Sennheiser HD414

£7 25
El 25

Philips 142000
Wharfedale DC9

110 50
1.17 25

Sonab OASK 015 00
Sonab SS5 017 50

SME 2003 System in Teak.
Walnut or Rosewood (37 50

Wharfedale D01
1 Sansui. Full range in stock

35 Metrosound 440
Metrosound SS30

041 00
104 75

Sonab 006 0248 00 Viceroy De Luxe for Garrard Sfax SR3 E31 75 Carriage and Packing A -50p I-01
Tannoy Chatsworth 1197 SO AP76 SL958 Zero, 100 Base Tripletone TSH1500 011 00
Tannoy 12in Lancaster £104 00 Teak-Top Perspex. Size Clerk 103 E111 00 CARTRIDGES
Tannoy 15in Lancaster 0114 00
Tannoy 3 LZ 167 00

Approx D 38'S W 38cm 11
19cm 05 75

Grosvenor
A Philips LBB9901

010 00
(4 50

Audio Technica AT66
Audio Technical ATS5

£3 75
CS 00

Wharfedale Denton 2 029 00 Standard Version 04 00 A Eagle SE5 (2 25 Amstrad 9000 03 45
Wharfedale Linton 2 038 00
Wharfedale Triton 3 (52 00

Viceroy De Luxe for Garrard
2025TC SP25. SL658 Base

Eagle SE30
Eagle SE80

05 75
012 50

Amstrad 9000
Amstrad 900EX

IS 45
El 70

Wharfedale Melton 2 E44 00
Wharfedale Dovedale 3 (60 00

Teak-Top Perspex. Size
D. 32cm W 37cm H. 18crn E4 50

Eagle SE100
a H/West C1S250

013 35
E4 25

A.D C. 10/E Mk 4
A.D C. 26

120 SO
t44 00

Sinclair 016 712 00 Standard Version 12 95 A I-I/West CIS300 El 50 A.D C. 25 063 00
Eagle 131.67 (30 00
Viceroy VSE10 £25 00 HOWLAND AND WEST-Full range in

H"West C1S500
AKG K120

[10 00
E4 50

Empire 10002E%
Empire 999VE/X

153 00
(37 00

Viceroy VSEO 020 00
Viceroy VSM15 032 00

stock
PLINTHS 8 Covers (Carriage and

AKG K60
Carriage and Packing 15p

E10 25 Empire 999TE/0
Empire 999SE/X

021 SO
C17 50

Viceroy VSMS £12 00 Packing 9-50p 9-411 Empire 999E% 113 75
Viceroy VSM20 025 00 TAPE DECKS 6 RECORDERS Empire 909E/X 010 25
Viceroy Major 030 00 TURNTABLES Akai 05365 UN 00 IA Empire 90EEA 1799
Ferrograph SI Monitor
(stand inc) 1140 00

Garrard SP25 Mk III 010 00
C Garrard AP76 [18 DO

Altai X200050
Akai X180050

1.209 00 IA
0110 00 IA

Ortolon SL15E
Ortolon 11415E

(23 00
t25 00

Ouad Electrostatic (112 00
Carnage and Packing- 1-75p 1-01

Garrard 401 025 95
25 Garrard SL950 t31 50

Akai X2000
Akai 40000

£101 00 IA
011 25

Oriolon 1415
Ortolon MF15E

(22 00
019 00

C-02 11-0.2 50 Garrard SL72B En 00 Akai 172L EN 75 Ortofon MF15 015 00

SPEAKER KITS AND CHASSIS
Garrard SL6519 012 05
Garrard 2025 IC with

Akai GX2200
Akai GX2800

(164 95 BA
£221 00 IA

Ortolon 2 15k Transfer
Sonatone 9TAHCD

t5
01 45

FWI .election In stock Including
Price per pair

Sonatone 9TAHCD 09 00
Gerrard Zero 1005 036 00

Ferrograph 702/704 RV/
Ferrograph 722/724 P/W

CUM 00 IA
0117 00 IA

Goldring G850
Goldring G800

03 20
LS 00

Oaf K2 038 00 Garrard Zero 10(VA 137 00 Ferrograph 722/H PAN £197 00 " Goldring 0800/0 [7 00
Set K3 (57 00 B S.R MP60 09 50 Ferrograph 702/H 17/W me 00 IA Goldring G800SE 014 25
Kel T15 Mk II 09 75 B S R MP60 TP01 019 00 Ferrograph 702/4 Dolby P/W 000 00 SA Shure 1/15 Type 2 Impr (24 SO
Kel 127 ES 00 B.S.R. MP60 TPD2 017 00 Ferrograph Dolby 70211 P/W 0210.00 SA Shure M7SED 010 25
Kat B200 015 00 B.S R. HT70 019 00 Ferrograph Dolby 722/4 PM (223 CO IA Shure M75EJ Type -2 LI 95
Oaf 8110 014 00
Kel 0139 Mk II £1S 00

B S R H170 P -C £20 00
Transcriptors Saturn E54 00

Ferrograph Dolby 722H P/W 0233 00 DA
Philips 144307 (34 00 A

Shure M756
Shure M75G

11 25
07 95

Wharfedale Unit 3 £10 00 Transcriptors. Hydraulic REF In 00 Philips 134308 041 25 A Shure M55/E 05 65
Wharfedale Unit 4 024 00 Transcriptors Hydraulic REF Philips N4404 085 75 A Shure M44/E t4 94
Wharfedale Unit 5 [35 50 with Sin or 10in Arm 187 50 Philips N4407 01 75 Shure M44C.5.7 ES S5

Peerless 2-8 Kit £10 50 Transcriptors Sweep Arm (3 75 Philips N4500 121 50 I Shure M3D t3 10

We specialise in mail order/personal callers
welcome. Send Cheques. Money Orders.
P/O. Giro. Bank Draft or Cash (Registered).
Barclaycard facilities by mall order
By quoting your Barclaycard number. name
and address and expiry date, any item can be
yours without delay by telephone or letter.
Chequers will only be accepted from personal
callers if accompanied by relevant bank
cheque card.
Credit facilities available for personal callers
spending £50 or more.
All goods are brand new, and carry manufac-
turers' guarantees. For an extra charge: 36
hour Securkor delivery (from when cheque is
cleared). '

Personal callers note: we are easy to get to by
public transport.

DI
(Open Mon.. Tues.. Weds.. Thurs. 9.30 a.m
to 6 p.m. Sat. 9.00 a.m. to 5 p.m.).
Late night Friday 9.30 a.m. to 7.30 p.m.
Send large stamped addressed envelope with
all correspondence (except orders) plus 15p
for comprehensive price list if required.
All prices are subject to change as and when
necessary.

All mall order to Notting Hill Gate address.
50 Stamford MIL London N15. Tel. 01-806
3611.
120 Notting Hill Gate. London WIL Tel.

01-229 1437.
Tivoli Shopping Centre. 1536 Coventry Road.
Yardley. Birmingham.
12 London Road. North End. Portsmouth,
Hampshire.

SUPPLIES
rPlease rush me the following items. Post and Packing1
extra

1 enclose Cheque/Money Order to the value of
Payable to Audio Supplies Limited.
My Access & BARCLAYCARD No. is:

It expires on

NAME

ADDRESS

L(BLOCK CAPITALS PLEASE) P.E.12
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CRESCENT RADIO ID

II & 40 MAYES ROAD, LONDON N116T1888 3206

LOW VOLTAGE
AMPLIFIER

S tratuistor amplifier complete
with volume control, Is suitable
for 9V d.c. and an. supplies.
Will give about IW at 8 ohm
output.
With high IMP input this ampli-
fier will work as record
player. baby alarm, etc
amplifier.

It LI IS
Ides 13p P. & P.

TRI-VOLT BATTERY
ELIMINATOR

Enables you to work
your Transistor
Radio, Amplifier or
Cassette, etc., from

the a.c. mains through this compact
Eliminator. Jtvrt by moving a
plug you can select the voltage you
require, 6, 75 or 9 volt, This
means all your transistor power
pack applications can be handled
by Oils one unit. Approx. sire
21 in 25In 351n. Our Price
2245 plus 10p N. 2 P. game
model suitably wired for the
Philips Cassette 18 plus 10p P.2 P

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

N22
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

DIGITAL CLOCK KIT
2d -hr. Nixie dig. clock kit.
We supply a complete set

.... of components; a complete
set of easy to follow

instruction.; printed circuits made to
make construction as simple as possible;
a cabinet and front panel to give a
professional finish. All for the price of
the components. ne-so + 50P P. a P.
Please send S.A.E. If you require more
Information.

EA10003 WATT AUDIO AMPLIFIER
An Audio Amplifier designed around the
TAA621 Linear I.C.:-
Supply Voltage 9-24V
Speaker Imp. .. .. 8-16 ohm
Frequency .. 50H3 -25k11:
Overall Size 2In %Max tin
Ideal Amplifier for radios, record players,
stereo units, etc.
Full technical data and diagrams with each
module. All guaranteed and a bargain at

pat-- 044111 -
seta

E2.63
+ 5p P. e

11140KOS 2f in 8 ohm , SOOBridge Rectifier (Texas 251n 80 ohm . . SopSOPlastic encapsulated 50V 25in 40 ohm
at 4A. Approx. else ljln, x 1110.0 Please include Op P. A P. onin. Our Price 110p each. each L.B.

NOR LOUDIPEAKERII

CRESCENT MINI -STROBE
 Approx. I Joule

output
 Variable speed

A.C. 220-250V
 Approx. size -6"

4' X 4"
Ideal for Discos.. it.
W"rkl"g and f 16.50 + 38Pguaranteed P. 4, P.
For snore detail- sit ri S.A.E.

et 

TRI-VOLT CAR SUPPLY
Enables you to work your Transistor Radio, Amplifier
or Cassette, etc. from the 12 volt car supply. Positive or
negative earth. Approx. size 2in. x 351n. x Illn.
This converter supplies 6, 75 or 9 volts and Is transistor
regulated. A real money *Jiving device for 1240 plus
10p P. & P.

MINIATURE RELAY
6 volt 70 ohm.
Single Pole Changeover 40p plus Sp P. & P.
Approx. size = 'tin. x lin. x fin.

CRESCENT CASSETTES
Tup quality cassettes at unbeatable prices (complete with
standard storage case): C60 28p, C90 88p, C 120 48p plus
.ip P. & P.

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Baas -Middle --Treble.
Each channel has Its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminals of an
amplifier, and connect three 250V up to
500W lamps to the output terminate
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)
E18.50 plus MVP- A P.

If you require more information please send S.A.E.

ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
Spec.: 3 Section

Extended Length 100cm
Length under Fender 40em
Cable Length 120cm

Supplied complete with Fixing
Bracket and siis plus 231,
Control Switch. L3* / 3 P. A P.

S. G. BROWN HEADPHONES
Used I But in good working condition. These Type
"F" phones are 4,000 n imp. C Plus 10p
and a bargain at --r P. & P. per pair

CRESCENT 100W STEREO
A new style 100 watt per channel
stereo amplifier. All loudspeaker
systems, 8-15 ohm are suitable. This
amplifier le designed for the D.J. and
group who must have good looking and
reliable equipment. A bargain at In.
We also have a mono 100 watt at 142. Please include 11 P. & P. an
insurance. It you require more information please send S.A.E.

CENCOVI

BARGAIN S.O.E.
Tested Thyristur.
400V, 3amp.
453 each. 51or 13.
5 P. S P.

PRINTED
CIRCUIT

KIT
Everything for
producing your
own Printed
Circuits. 11140

us 1 PAP.

EMI LOUDSPEAKER 450
IOW I3in 9in ± two 2.21in
tweeters and crossover. All wired
and ready for use. This ever -
popular 450 In 3-8-15 ohm imp.

E3.50 plus 38p P. & P. each.

7' x 4' LOUDSPEAKER
A top quality
speaker ideal where
small size is import-
ant. Manufactured
by E.M.I. for a well-
known hi -n set
maker. Sim: 71n. x

410. Impedance: B ohms. Flux:
38,000. Max. Free-range: 80Hz to
12kHr. Power handling: 5W
Unbeatable. Price: £1.00. Free
postage on this Item.

MULTI MINI
VICE AND
STAND
2815
26p P. & P.

IDEAL

XMAS

PRESENT

This unique all purpose vice is
just like a 'third hand' countless
uses for the electronics enthusiast
--assembly, soldering, gluing, wir-
ing, drilling, etc. Firm base,
positive grip for all shapes of work,
with independently adjustable
twin jaws.
Truly a precision made bargain.
Also single jaw model L5.45
(22p P. & P.)

FREEBORN LTD. (Dept. PEI2)
Beechfield House  West Bar

Banbury  Oxon
Also available at your local model shop

EX COMPUTER PRINTED CIRCUIT PANELS
::in .. 4in packed with semi -conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 50p, P. & P. 7p. With a guaran-
teed minimum of 35 transistors. Data on
transistors included.
SPECIAL BARGAIN PACK. 25 boards for 11,
I'. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors Included.

PANELS with 2 power transistors similar to
0C28 on each board -components 2 boards (4
0C281 50p, I'. & P. Op.

9 0A5, 3 0A10, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 8720, 1 GET 875.
All long leaded on panels 13M x 4In. 4 for il,
P. & P. 25p.

709C OPERATIONAL AMPLIFIER T05
9 lead I.C. I off 50p. 50 off 35p.

100 off 20P.

250 MIXED RESISTORS 62p
i Si i watt.

150 MIXED HI STABS 62p
1.1 .0 1 ,:t11 0 r. ., loultcr.

QUARTZ HALOGEN BULBS
With long leads. 12V 55W for cur spot lights,
projectors, etc. 503 each. I'. A I'. 5p.

GPO EXTENSION TELEPHONES
with dial but without bell. 95p each. P. & P.30p.
21.75 for 7. P. 0 1'. 50p.

BARGAIN RELAY OFFER
Single pole change over silver contacts 25N' to
Soy. 2.5k II cull. 8 for 500. 1'. & P. 5P.

KEYTRO N ICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

VEROSTRIP

Available from your Local Retailer

0.1 and 0.15 pitch Vero Strip is
suitable for all applications where
Tag Boards can be used.

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS.
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50µA £3.95
50050µA 18.40
100µA 0340
100-0.100µA 0340
200p,A 13.80
500µA £3.20
500.0-500µ 0.3.10
ImA 1340
1-04mA 18.10
5mA £3.10
10mA . 1340

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT
DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.

 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN
STOCK  OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC METERS BAKELITE PANEL METERS

TYPE SW. 100 TYPE S-80
100 x 80 mm 80 mm square fronts

500µA E3.50 50µA 13.50
ImA 13.40 50.0-50AA .. 23.40

1340 100pA £3.40
501 d.c. . 1340 100-0.100µA 13.30
300V ti.e 13.40 300µA 13.05

50µA 13.80 IA d.c. £3.40 lin A 12.85
50-0-50µA . 23.80 IA d.c. . £3.40 '20V d.c. . 3245
100µA 28.80 300V a.e. £340 50V d.c. . 0245 300V a.:.
100-0-10µA £3.80 VI' Meter 04.15 1300V d.c. £2.85 VU Meter

IA d.,'. 02.85
1245
12.85
43.70

" SEW " CLEAR PLASTIC METERS
Type MR.85P. 41in 41in fronts. Type MR.88P. 1 21.12in square fronts.

50mA £3.10 i 200niA .. . 01.75
100mA .. 13.10 -......... . ' 300mA ... /1.75OA£3.10 500mA .... 11.75

13.10 750mA .... 11.76
IA 13.10 \V IA /1.76
15A 1340 -.:'&., ° ' 2.4 £1.75
30A £8.20 I.,, ,., 5A 11.75
20V d.c. . 1340 10A 11.76
50V d.c. . 18.10 3V d.c. 11.75
150V d.e. 13.10 10V .1.e. /1.76
300V d.c. £8.10 50µA 32-30 15V d.c. . 11.75
13V a.c. . 43.10 50-0-50µA 12.10 20y d.c. .. 11.75
300V a.c. 13.10 100µA 1240 50V d.c..... 11.75
0 Meter 100-0.100µA 11.96 100V .1.... £1.75

lmA . £3.10 200µA £1.90 130V d.c. /1.76
VU Meter 03.96 500µA £1.80 300V d.c. 11.75
IA a.c. . 03.10 500-0-300µA 21.75 500V .1.c. £1.75
5A a.c. 1340 1mA £1.70 750V d.c. £1.76
10A ex." . 1340 1.0-lniA 21.75 loN a.c. . 01.85
20A a.c. . £3.10 2mA £1.75 50V a.c. .. £1.85
30A a.c. .. 1340 5mA £1.75 130V a.c. 81.85

lOrnA .. . /1.75 300V a.c. 31.85
Type MR.52P. 2 In square Ironic.

50µA 18.40 20 (1.c. ... 3240
50-0.50µA 1216 50V d.c. .. 3240
100p.A 12.85 300V d.c. . 02.20
10.0.10µ.A 02.75 15V a.c. . 1240
600µA 12.55 300V a.c. . 12.30

02.20 0 Meter
5mA 02.20 02.30
10mA 12.20 VU Meter . 1840
50mA 12.20 IA a.c. . 0240
100mA 1240 5A a.c.* .. 12.20
500mA 32-20 10A a.c. . 1240lA 1240
5A £2.20 20A a.e. . 1240
10V d.c, 12.20 30A a.c. .. 1240

Type MR.85P. 8 In - Iiiin fronts.
50µA 03.70 20V d.c. .. 3240
50.0.50µA 13.00 50V d.c. . 32.40
100/.4A 13.00 150V d.c. 02.40
100.04001.4A 22.90 300V d.c. £2.40
200µA 0240 151.' a.c. . 22.56
500µA 12.85 501' a.c. . 1246
500.0.500µA 02.40 150V ac. 22.56
1mA 32.40 300V a.c. 22.55
6mA 32.40 500V a.c. 12.55
10mA 3240 S Meter
50mA 12.40 lmA . . 0210
100mA 12.40 VU meter .. 43.70
500mA 12.40 30mA a.c. 22.40
lA 02.40 100mA a.c. 1240
5A 32.40 200mA ac. £2.40
10A ... 3240 500mA a.c.* 1240
16A 12.40 1A a.c. .. 02.40
20A 1240 5A a.c. ... 1240
30A 22.55
50A 12.73 10A a.c. .. 02.40
5V d.c. . 32.40 20A a.c. .. 02.40
10V d.c. 1240 30A ex.* .. 1240

*MOVING IRON -
ALL OTHERS MOVING COIL

Pleas, add postage

"SEW" EDUCATIONAL
METERS

Type ED.107. Size
overall 100mm x
90mm x 108mm.
A new range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
3' mirror scale. The

meter movement is easily accessible to
demonstrate interns working. Available
in the following ranges:
50µA 1540
100µA 15-10
ImA 1446
50-0-50riA 35.10
1.4)-1mA 24.116
1A d.o 24.215
SA d.c. 24.36
109 d.o. . 14.115

20V d.c. . . 2446
50V d.c. . 24-116

300V d.c. .. 14.86

Dual range

500mA/5A d.c.116.10

5V/60V d.c. 16.10

20mA 11.75 500V a.c. 81.80
50mA 11.75 S Meter
100mA 01.76 1mA . 01405
150mA . 01.75 VI* meter . 12.30

Type MR.45P. 2in square front..
50pA 12.50 tOy d.c. ...
50-0.30µA 02.30 20V d.c. ..
100µA 12.30 50V d.c. ..
100-0-100µA 12.05 300V d.c. ..
200µA 12.06 15V ax. ...
500µA 11.95 300V a.c. .

500-0-500µA 1145 S Meter
1mA 11.85 1mA ....
3mA 11.86 VI' Meter ..
10mA 11.85 IA ,c, ...
50mA 11'85 5A a c 
100mA 0145 ' .

500mA ... 31.85 10A a.c..
IA gun 20A a.c. ..
5A 11.85 30A a.c. ..

1146
£1.85
11.85
31.86
12.00
12.00

12.06
12.50
11.85
/1.85
11.85
11.85
11.85

" SEW " BAKELITE
PANEL METERS

Type MR.85 3iin square front..
1 22.16
DA 12.15
15A 1246
30A 1246
50A 12-15
5V d.c. 32.15
10V d.c. £2.115
20V d.c. 8246
50V d.c. 32.16
150V d.c. 12.15
300V d.c. 12.15
50mV d.c. 12.40
100mV d.c 1840
30V a.c. 3240
30V a.c. 12.20
150V a.c. £2.20
300V a.c. 1240
500rnA a.c." 9.215
1A a.c. 1246
5A a.c. 02.15
10A a.c. 1245
20A a.c. 1245
30A a.c. 3246
30A a.c. 12.15
VU meter L8.40

23µA 13.85
50µA £3.00
50.0-50µA 12.80
100µA 12.80
100-0-100uA 12.50
500µA 12.46
500.0.50µA 2215
1mA 1245
1-0-1....t 22.15
5mA £2.15
IOWA 1245
50mA .... 12.15
100mA 12.15
5o0mA 12.15

EDGEWISE METERS

PE.70 3 17/82in 1 15/32In  Min deep.

50µA 22.40
50-0.50µA 23-30
100µA 2340
100-0-100/a £8.20
200µA 2/1.20

500/zA 08.05
lmA 82.70
300V cc.
VU meter 13.78.

MULTIMETERS for EVERYpurpose!
ROUND SCALE TYPE PENCIL TESTER
MODEL 15.68

coo: Octet) portable, MIIII ply

to use pocket sized tester.

Ranges 0/3/30/300V Al'
and DC at 2,000 o.p.,
Resistance 0-20K ohms
ONLY 21.97. P. & P. 131.

SKYWOOD SW -500
50K /volt. Mirror
scale DC Volts
0.6/3/12/30/300/600.
AC Volts 3/30/300/
600. DC Current
2(MA/6/60/600mA.
Resistance 10K /100
K/1Meg/10 Meg.
Decibels -'_0 to +57.111.07 60. P. & P. lop

TISK LAB TESTER.
100,000 O.P.V.
Olin scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 5/Volt a.c.
D.c. volts: 0.3, 2.5,
10, 50, 230, 1,000V.

ohs 3, He. 50, 230, 500, 1,000V.
D.c. current: 10, 100µA, 10, 100, 500mA,

10A. Resistance: 1K, 10K, 100K.
10 meg, 100 meg. Decibels: -10 to
+49t1B. Plastic case with carrying handle.
size 7,! in x 6,1in X 31in. 118-90. P. & P. 25p.

TE-20D RF SIGNAL GENERATOR
%morale wide range sig-
nal generator covering
120K c/s 500Me/s on
6 bawls. Directly cali-
brated Variable R.E. at-
tentiator, audio output.
Ntal socket for calibra-
tion. 220/240V. AA,
Brand new with instil,
taw. 115. Carr. 371p.
Size 140 x 215 x 170
nun.

TNX MODEL TIV-50X 48
ranges, mirror scale, 50K /Vol.
D.C. 3K/Volt A.C. D.C.:
Volts 123, .25, 1 23, 2'5, 5, 10,
25,30, 123, 500, 1000V, A.C.
Volts: 1.5, 3, 5, 10, 25, 30, 125,
250, 500, 1000V, D.C. Current:
25, 3OµA, 2.5, 3, 53, 50, 250,
500mA, 5, 10 amp. Resistance:
10K, 100K, 1 MEC. 10 REGO .
Decibels: -20 to +81-54b.
18-50. P. & P. l7ip.

TO -8 PORTABLE OSCILLOSCOPE

Sin tube. Y amp. Sensiti
city 0.1V pp/CM. Band-
width 15 cps.1-3MHz.
Input imp. 2meg fl 23pE
X amp. sensitivity 0.9V
-800K Hz. Input imp. 2
meg0 20 pE. Time base,
5 ranges ilOcps-300KHz.
Synchronisation. Internal/

external. Illuminated scale 140 x 213 X 330
inni. Weight 15116 220/240V a.c. Supplied
brand new with handbook. 140.
Carr. 30p.

240° WIDE ANGLE
1mA METERS
MW1 6 60mm square
58971. MW 1-8 80mm
square 14471. P. & P.
extra.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

rie portablew
bridge offering ex
cellent range and
accuracy at low
cost. Ranges: R.
1 O -11-1 meg()
6 Ranges !: 1%.
L.1 µ11 - 1 1 1

HENRYS 6 Ran-
ges -2%. C. 100 ± 1 1 1 0 m F d. 6
Ranges ±2%. TURNS RATIO 1:1/1000-
L1110. 6 Ranges A. 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100µA.
Meter indication. Attractive 2 tone metal
case. Size 7 t x 5 x 2in. 120. P. 41 P. 25p.

230/240 V
SMITHS
SYNCHRONOUS
MOTORS
Built in gearbox. All brand
new and boxed. 30RPH.
CW 2.11P11 CW; 20RPII
CW; 2RPFI ACW: 301111
CVV.
50p each. Poet 12p

.4.enG HIOKI YODEL 720X
20,000 O.P.V.
Overhead protection.

V DC.3/25/100/500/100010/30/230/1000V

A.C.
50µA/230mA. 20K/2 meg
ohm. -3 to +6o-db.
14-97. P. & P. 13p.

Modal S-100TR MULTIMETER
TRANSISTOR TESTER

100,000 o.p.v. MIRROR SCALE
OVERLOAD PROTECTION

0/ 12/ 6/3/ 12 / 30/ 120 / 600
VDC. 0/6/30/120/600 VAC.
0/12/6000A/12/ 300MA / 12
AMP DC. 0/10K/1 MEG/
100 MEG. -20 to +30 db.
0.01 - .2 MFD. Transistor
tester measures Alpha,
Beta and Teo. Complete
with batteries. instructions
and leads. 818150. P. & P.
25p.

£7971.

MODEL 600. 30,000
0.P.Y. with overload
protection, mirror scale
0 / 5 / 2  5/ 10 / 23/100/
230/300/1,000 V d.c. 0/2.5/
10/25/100/230/500/
1,000 V. a.c. 0/50 µA/3/50/
500 rnA. 12 amp. d.c.,
0/60K/6 Meg./80 Meg 0.
18.871. Post paid.

TI -10A Transistorised
SIgnal Generator. 5 range.
400 kHz -30 mHz. An
inexpensive loqipment
for the handyman. Oper-
ates on 9v battery. Wide,
say to read scale.
800 kHz modulation.
51 51 311. Complete
with 'instructions and

P. d P. 20p.

RUSSIAN 22 RANGE MULTIMETER
Model 0437 10,000
o.p.v. A first class
versatile Instrument
manufact tired in
U.S.S.R. to the
highest standards.
Ranges: 2.3 / 10 / 50 /
230 / 500
2.3/10/30/250/300/
1000V a.c. D.c. current
100 mA / 1 / 10 /

100mA/1A. Resist-
ance 300 ohms / 3 / 30 / 300k0 / 3300.
Complete with batteries, test lead , In-
structions and sturdy steel carrying case.
OUR PRICE 1E97. P. & P. 25p.

iii
(1)

4

FTC -40I TRANSISTOR TESTER
Full capabilities , for
measuring A, 11 and 1CO,
spa or pop. Equally
adaptable for checking
diodes. Supplied complete
with inatructions, battery
and lead, 1740. Post 20p.

HONEYWELL DIGITAL
VOLTMETER VT. 100

Can be panel or
bench mounted.
Basic meter
measures 1

volt d.c. but
can be used
to measure
a wide range
of a.c. and
tl.c. volt, current and ohms with optional
plug-in cards.
Specification: -Accuracy: 0.2, 1

digit. Resolution: lmV. No. of digits: 3
Plus fourth overrange digit. Overrange:
100% (up to 1.999). Input Impedance:
1000 Meg ohm. Measuring cycle: 1 per
second. Adjustment: Automatic zeroing,
full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles). Input
power: 110-230V a.c. 50/60 cycles.
Overall size: 5 in x 13/16in x 8 3/16in.
AVAILABLE BRAND NEW AND
FULLY GUARANTEED.

135. Carr. 50p

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages
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#i FONPMFAir
SAVE UP TO
33i i% OR MORE
SEND S.A.E. FOR

DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS
B.S.R.
0129 Mono 2890
0137. 28.85
MHO 29.75

21295
610 214.07
810 2815
MP60/(1800. 212.95
MP60/TPD1 21895
151P60/TPDI/

0000. 119.50
MP60/TPD2 21495
610 TPD1 11895
510 TPD I /1795
1110 Package. 28.75
HT70 111.99
HT70/(1800. 217-25
111`70 Package22035
HT70/Pack/

0800. 22195
GARRARD
2025T/1:. IS.50
4011 STEREO 19.25
S P25 III 110.25
S1'23 Module/

M75-6 £23.50
S1,6511 113.75
AP76 £17.95
AP76 Mod id../

M75.6 £3380
SL7213 £21.95
SL95B 232-25
401 125-95
ZERO 100A 238.95
ZERO 1000 £3495

GOLDRING
OL92/2
01.69/2/1'
01,72
OL72/P
01,75
111,751.
Plinth 49/72
LID75
LI 072
(:99
01.83P/C
LID83
1:101

PIONEER
PL120
PL15C
PLA35

218.50
12440
£20.95
227.50
£26'95
£35.25
£792
23.80
23.25

£19.25
258-95

£4.95
£20.50

£33.95
151.85
20295

THORENS
TD125 II £66.50
TD123A13 II 299.95
TXI1S 1495
TD160C 258.95
TD150 £28.95
TD150A II £35.95
T0150A13 II 09.95
TD150 Plinth £3.80
TX1I 2340

...Stereo cart. All others less cartridge.
Carriage 50p extra any model.

RECORD DECK PACKAGES
Decks supplied with
cartridge ready wired
in teak veneered
plinth with cover.
Ilarrard 2023TC/9TAHCD
Garrard SP23 III/OTAHCD
Garrard SP23 111/0800 .

Garrard SP25 111/3173.6
Garrard SP25 111/5144-7 .

0arrard SP25 1145144-E ..
arrant 8P25 111/3135E

Garrard AP76/0800
Garrard AP76/M73.6
Garrard AP76/M55E
Garrard A P76/M75EJ
Ilarrard A P76/0 800E
Garrard A P76/M44E
Garrard Al'76/M75ED
BSR McDonald 51P60/0800
BSR McDonald MP60/M44-7
ISSR McDonald MP60/5144-E
Goldring OL72/0800
Goldring GL75/0800
Goldring GL73/0800E

Carriage 30p any item
SINCLAIR EQUIPMENT

212-75
11595
11795
11890
21945
£20.95
222.40
12715
280.25
£30-50
282.50
£30.75
280-50
£88.95
617.50
219.50
620.25
234.50
288.95
241.95

Project 60.Package offers. 2 x Z30 amplifier,
stereo 60 pre -amp. PZ3 power supply,
21595. Carr 37ip. Or with PZ6 power
supply, £1800. Carr. 37/p. 2 x Z30 ampli-
fier, stereo 60 pre -amp, PZ8 power supply,
22425 Carr. 371p. Transformer for PZ8,
/247 extra. Add to any of the above
2445 for active filter unit and £18 for
pair of Q16 speakers. New Project 603 22097.
Carr. 37p. All Sinclair products in stock. IC12
MAIL P. & P. 10p. 2,000 amplifier, £2195.
Carr. 371p. 3000 Amplifier, 22850. Carr.371p.
Neoteric amplifier. I/4495. Carr. 37/p.

LATEST CATALOGUE
Our 7th edition gives full details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS. TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.
320 pages, fully illustrated and detailing
thousands of items at bargain prices.

SEND

NOW -
ONLY

40p
P. & P.
10p

TELETON F.2000 AM PM STEREO
TUNER AMPLIFIER

I-
Probably the most popular budget Tuner/
Amp. and now offered at a ridiculous low
price. 5 watts r.rn.s. per channel. Tape/
Cer phono inputs. AFC/Built-in MPX.
OUR PRICE 228.25. Carr. 50p.

SKYWOOD CX203
COMMUNICATION RECEIVER

Solid state. Coverage on 5 bands 200-420
KHz and 0.53 to 30 MHz
Illuminated slide rule 'lid'.
Bandspread. Aerial tuning. 11E0. AVC.
ANL. .S. meter. AM/CW/s8 B. Integrated
speaker and phone socket. Operation 220,.
240V AC or l2V DC. Size 325 x 266 X
150inni. Complete x ill instruelions and
circuit. 23090. Carr. 50p.

WEARFRDALE MID -RANGE HI -PI UNITS
As used in world famous
ayatem. 5' dia. impe-
dance 4/8 ohms. High
flux ceramic magnet.
20 watts rms Brand
new. 21-50. Carr. 37p.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 x 4 x 2iin.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates

on 9V battery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. 28-87I. P. & P. 12iP
Stereo multiplex adaptors 24-97*.

TAPE CASSETTES. Top quality Hi Fi Low
Rohm in Philips Library cases.
C60 3 for 75p 10 for 1245 P. & P.
C90 3 for 21.05 10 for 2330 10p
C120 3 for 2145 10 for P420 extra
Tape Head Cleaner 30p each

RA -10 STEREO
HEADPHONE
AMPLIFIER

All silicon 10 tran-
sistor amplifier oper-
ates from magnetic,
ceramic or tuner in-
puts with twin stereo
headphone outputsand

separate \ ohm. controls for each channel,
Operates from 9V battery. Inputs 5141"7
100MU. Output 50mW. 1597. P. Az P. 15p.

TE-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
1.5-1,500V A., volts
1.5-1.500V. Resistance
up to 1,000 megohms,
220/240V ac. operation.
Complete with probe and
instructions. £1750.
P. & P. 30p. Additional
Probes available: R.F.
g2.120. H.V. £2.50

List Price 22.98
OUR PRICE

LI80

ROYER INTERCOMS
Ideal for home,
office, stores, fac-
tories, etc. Supplied
complete with bat-
teries, cable and
free instructions.

2 Sint f5h 12.97, P. & P. 15p.
3 Station 15-25, P. & P. 15p.
4 Station 28-82, P. & P. 17p.

EMI LOUDSPEAKERS
Model 350. 13"i; 8" w:th
single tweeter/crossover.
20 .20,000Hz. 13 watt
RMS. Available 8 or 15
ohms. 2725 each. P. &
P. 37p.
Mould 450. 13"X 8'
twin tweeter,/cross ver.
55-13,000Hz. S watt
RMS. Available 8 nr 15
ohms. 23.62 each. P. &
1'. 25p.

TE 1018 DE -LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpads,
adjustable headband.
Magnetic, impedance
2,600 ohms.
21.97, P. & P. 15p.

MP7 WIER PREAMPLIFIER
5 microphone in-
puts each with
Individual gain
controls enabling
complete mixing

facilities. Battery operated. or X 5' X 3".
Inputs Mica: 3 X 3mV 00K; 2 X 3mV
600 ohms. Phono meg. 4mV 50K. Phono

100mV 1 meg. Output 520mV
LOOK. 88-97. P. & P. 20p.

1021 STEREO LISTENING STATION
For balancing and
gain selection of
loudspeakers with
additional facility
for stereo headphone
switching. 2 gain

controls, speaker on -off slide switch,
stereo headphone sockets. 6' x 4' x 24'.
22-25. P. & P. 15p.

MCA. 220 AUTOMATIC
VOLTAGE STABILISER
Input 88-125 VAC. Output
120 VAC or 176-250V input
output 240 VAC. 200 VA
rating. £1197. Carr. 50p.

230 VOLT A.C. 50
CYCLES RELAYS
Brand New. 3 sets of
changeover contacts at

amp rating. 50p each.
1. & P. 10p (100 lots
£401. Quantities avail-
able.

SPECIAL
OFFER!
PHILIPS
GA308
TRANSCRIPTION

TURNTABLE
2 speeds 33§ 01111 45 rpm. LighOveight
tubular counter -balanced arm. Belt driven
low Speed 14311011,11100g motor. Viscous
damped pick up lift/lox er device. Complete
with teak plinth and hinged cover. 11.4308
less cartridge (List £3655). OUR PRICE
12444 P. A: P. 50p.
GA308 PI with 111'400 st...reo magnetic
ca rtrid ge (List £17 -OS). OUR PRICE
£29-95. P..6 P. 50p.

04812 YULTIYETER
Extremely sturdy Instrument
electrical use. 667 o.p.v.
0/.3/1.5/7.5/30/60/150/300/
600/900 VDC and 75mV.
0/'3/1.5/7.5/30/60/150/300
600/900 VAC.
0/300u.A/1-5/6/ 15 / 60 / 150
600MA/1.5/6 AMP. D.C.
0/1.5/6/15/60/150/600MA/
1.5/6 AMP. AC.
0/2000/3K/30K O.
Accuracy DC 1%, AC 1.5%
Knife edge pointer, mirror
scale. Complete with sturdy
metal carrying case, leads
and instructions. E8.50
plus P. & P. 25p.

for general

TRANSISTOR
TESTER

Tests ICO and B,
PNP/NPN.
Operates from 9V
battery. I.:m*1(AG
with all in.dre-
tion., et ,.
43-95. P. & P. ?Op.

UNR-10 RECEIVER
4 Bands covering 550KHz-30MHs B.F.O.
Built in Speaker 220/240V a.c. Brand new
with instructions. £15.75. Carr. 379p.

LAFAYETTE
HA -600
RECEIVER

General coverage 150-400KHz, 550K/1.-
3011Hx. FET front end, 2 mech. filters,
product detector, variable B.F.O., noise
limiter, S Meter. Bandspread. RF Gain.
15in R 91in filin. 181b. 220/240V a.c.
or 12V d.c. Brand new with instructions
£50. Carr. 50p.

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole fixing, tin. dia. shafts. Bulk quantities available.
25 WATT. 10/25/50/100/250/50011,000/1,500/2,500 or 5.000 ohms, 909. P. & P. 74p.
50 WATT. 10/25/50/100/250/500/1,000/2,500 or 5,000 ohms, 11-15. P. & P. 70.
100 WATT. 1/5/10/25/50/100/250;500/1,000 or 2,500 ohms. £1.65. P. &. P. 74p.

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Low price . Immediate delivery

S-260 General Purpose
Bench Mounting

IA .... 47.00 12A ..22800
2.5A .. 2845 20A ..849.00
5A .... 2175 25A .. 25800
8A ....SIGN 40A .. 0240
10A .. 122.50

C.. S -260B Panel Mounting
IA £7.1110
25A WU
Please add postage

ALL MODELS
INPUT 280 VOLTS, 50/80 CYCLES,
OUTPUT VARIABLE 0-280 VOLTS

Special discounts for

G.W.SMITH&CO.GWEO)LTD
10 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-637 2232 CALLERS
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 WELCOME
257/258 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-580 0670 MONDAY TO
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 SATURDAY
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155 9A,_6Pm
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

All Mail Orders to -
11 -12. Paddington Green.
London. W.2
Veil 01-262 6562
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MULLARD BOOKS ON

ELECTRONICS

FOR THE ENGINEER
ENTHUSIAST

AND STUDENT
APPLICATIONS OF INFRA -RED
DETECTORS
152 pages, illustrated £2001-15pP&P

POWER ENGINEERING USING
THYRISTORS VOL. 1
TECHNIQUES OF THYRISTOR
POWER CONTROL
240 pages. illustrated £150 15pP&P

TRANSISTOR AUDIO AND
RADIO CIRCUITS -
2nd EDITION
288 pages. illustrated £180+ 15pP&P

ELECTRONIC COUNTING :
CIRCUITS, TECHNIQUES,
DEVICES
220 pages. illustrated £1 40 15p P & P

MAGNADUR MAGNETS D.C.
MOTORS
52 pages, illustrated £075 +15p P &P

COLOUR TELEVISION
46 pages. illustrated in Colour £0 871 +10p P & P

MULLARD DATA BOOK
188 pages. illustrated £0 30, 5pP &P

FIELD EFFECT TRANSISTORS
132 pages, illustrated 80 15p P & P

ALSO MULLARD MINI BOOKS
an Educational series, Principles of X-rays £0.20 (5p
P &P), Principles of Electrostatics £0.20 (5p P & P),
Thyristors £050 (8p P & P), Semiconductor Devices
£0.371 (5p P & P), Magnetic Core Memories £0-40 (5p
P&P).

AND SIMPLE MEASUREMENT SERIES
experiments for education and training.
Simple Transistor Measurements £0 25 (5p P & P)
Simple Oscilloscope Measurements £025 (5p P & P)
Simple Valve Measurements £0.25 (5p P & P)
A programmed Book on Semiconductor
Devices £0621 (10p P & P)
The Diagnostic X-ray Tube £0 50(8p P & 1')

HOW TO GET YOUR COPY
From your local bookseller or cash with order plus

postage and packing from:
Selray Book Company Limited

60 Hayes Hill, Hayes, Bromley, Kent BR2 7HP
Or send for full list of Mullard titles from

Dept. C I H, Mullard Limited
New Road, Mitcham, Surrey CR4 4XY

BEDFORD ELECTRONICS
2 GROVE PLACE, BEDFORD

(continuation of Lurke Street)
Tel. Bedford 51961

MULLARD C296 POLYESTER FILM CAPACITORS
400V: 0.001, 0.0015, 00022, 0.0033, 00047, 1fp. 00068, 0.01, 0.015, 0.022,

p33, 3p. 0047, 0066, 0.1, 4p. 0.15, Sip. 022, 7p. 0.33, 101p. 0.47,00
12..
160V: 001, 0.015, 0022, 0033, 0047, 0068, 3p. 0.1, 31p. 0.15, 4p. 0.22,
4fp. 0.33,5}p. 0.47, 7p. 0.613, 10p. 1.0, 12p.

MULLARD 0280 METALLISED FILM CAPACITORS 150V
0.01, 0.015, 0022 3p. 0.033, 0047, 0.069, no. 0.1, 4p. 0.15, 0.22, 4fp.
0.33,6p. 0.47, 71p. 0.613, 10p. I.0, 12p. 11, 111p. 2.2, 21p.

CERAMIC CAPACITORS SOV ( pl aaaaa te body)
512 Series 22pF-1,000pF, !fp. 0.0015-0.0 1 , 2p. 0-015-0.047, 26p.

HIGH VOLTAGE CAPACITORS 1000V d.c. (300V a.c.)
0.001, 0.0022, 0.0033, 0.0047, 7p. 0-0065.0-0I,0'022, 10p. 0047, 0.1, lip.
022, 20p. 0.47, 2.2p.

POLYSTYRENE CAPACITORS 125V, 21%
Values in pF: 5, 10, 15, 22, 33, 47, 56, 68, 100, 150, 220, 330, 470, 560. 680, 820,
1000,3}p.

SOLID TANTALUM RESIN DIPPED BEAD CAPACITORS
µF/ V:

47/6.3,
0.1/35, 0.2

00/2/35 15p.
, 0 147/35, 0/35, 2.2/35, 4 7/35, 10/6.3, 10/16, 10/25,

22/16, 13,
MULLARD 015/016/017 ELECTROLYTICS (Replaces C426/C437)
µF/V: 1/63, 1.5/63, 2.2/63, 3.3/63, 4-7/63, 613/63, 10/25, 10/63, 15/10, 15/63,
22/25, 22/63, 33/16, 33/40, 47/10, 68/16, 100/4, 100/10, 100/25, 150/16, 220/16,
SID. 47/63, 470/63, 5s. 68/63, 330/16, 9p. 100/63, 150/63, 680/16.
1500/6.3, 11p. 220/63, 470/40, 1000/16, 15p. 330/63, 680/40, 1000/25,
1500/16, 2200/10, 3300/6.3, Illp.

RESISTORS
Type Tolerance Range Values Price each

ISKRA I 2W 5% 4R7 -2M2 E24 Ip
ISKRA I//2W 10% 3M3 -10M E I 2 Ip
MULLARD I/3W 1042 I R -3R9 E I 2 Ip
MULLARD I/5W 5% 4R7 -IM E24 Ip
METAL FILM I W sy. 27R -IM Eli lip
WIREWOUND 2.5W R22 -R47 E12 9p
WIREWOUND 2.5W IV); IR-270R Eli 7p
PRESETS 100R, 2508, 500R and Decades to 5M, 0.1W, Sp. 025W, 6p.

Post and packing 10p on orders under Li; at cost.
PULL CATALOGUE ON REQUEST.

NEW LIGHT SENSITIVE SWITCHES
TWO NEW LITE-IC's-
COMPLETE LIGHT SWITCHES
CONSISTING OF
PHOTODETECTOR +AMPLIFIER
+TRIGGER +DRIVER-All in a
single 4mm. dia. can.

NEW FEATURES: WIDER
VOLTAGE SUPPLY RANGE--
LITE-IC 2 I I V to 20V
LITE-IC 3 20V to 30V
HIGHER OUTPUT CURRENT
DRIVE-to 40mA.

APPLICATIONS INCLUDE: Relay, Triac or Logic Drive. Automatic
Light Switching and Door Control. Beam/Break Detection-Burglar
Alarm. Batch Counting and Code Reading.
PRICE ONLY 95p each with full operating instructions. 10 off for
80p each. Postage free in the U.K. P.C2.1CHEQUES made payable to
ELBON and crossed (with order).
LITE-IC, ELBON, SUMMERFIELD, THE CRESCENT, WEST WITTERINUSLISSEX

P.E. 'GEMINI' STEREO AMPLIFIER
30 watts (R.M.S.) per Channel into 8 ohms !

Total Harmonic Distortion 0.02% !
Frequency Response (-3 dB) 20Hz-100kHz!

This high quality Stereo Amplifier for the Home Constructor was
described in a series of articles in "Practical Electronics", from November
IMO to March 1971. It is now recognised as practically the ultimate in
High Fidelity and is certainly equal to anything one can buy, no matter
what the cost, but is well within the capabilities of the ambitious con-
structor.
WE CAN NOW SUPPLY A REPRINT OF THE ARTICLES IN BOOKLET
FORM, PRICE 55p, PLUS 4p POSTAGE, WITH FREE COMPLETE
COMPONENT PRICE LIST.
For free price list only, or a complete free specification, please send a
foolscap size S.A.E.

ALL PARTS AVAILABLE SEPARATELY

eSELECTRO SPARES
21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE

QUALITY SERVICE VALUE

1004

MI6

Practical Electronics December 1972



ALMOST UNBELIEVABLE! Think of the year 1984 and
what might be produced then-now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Russians have
done it all NOW! It's the radio perfectionist's dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem
like a "crystal set"! Complete with optional battery eliminator
for both battery and mains use! We're almost giving them away
at only 120.75-a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value
with that of LEO radios! *Test 7 days, we'll refund instantly
if you are not astounded! Elegant black & chrome finish
facia, set in fabulous Cabinet built case-constructed of
fine Russian hardwood in beautiful Teak V finish-

vibration, purer & sweater tone than ever!
Volume controlled from a whisper to a roar that would fill a hall!
Much wider band spread, for absolute "pin -point" station
selection! Plus "MAGIC EYE" tuning level indicator for
ultra perfect tuning sensitivity! Yes, the Russians have sur-
passed themselves, proving again their fantastic ability in the field of
electronics and brilliantly reflecting their advanced micro -circuitry
techniques in the field of spaceship and satellite communications.
Yes, EVERY WAVEBAND instantly at your fingertips including
Standard Long, Medium, Short and Ultra Short Waves
to cover the four corners of the earth 24 hours a day in-
cluding all normal transmissions. VHF, AM, FM, MW,
LW, USW, plus local & new stations not yet operational,
and from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on ex-
pensive T.V.'s!). Every waveband clicks into position giving
incredible ease of station tuning! Genuine push-pull output!
ON/OFF volume and separate Treble and Bass tone controls for utter
perfection of reproduction and tone! Press -button dial illu-
mination! Take it anywhere-runs economically on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220/240v AC mains supply. Internal ferrite rod
aerial plus built-in "rotatable" telescopic aerial extending to
39ins approx. It's also a fabulous CAR RADIO. Can also
be used through extension amplifier, tape recorder or public address system. SIZE I4ins x
10fins x 4fins overall approx. Magnificently designed, made to give years of perfect service. (U.K. service
facilities & spares available for years & years to come, if ever necessary!). With WRITTEN GUARANTEE
manual with simple operating instructions & circuit diagram. ONLY 12.0.75 (with mains/battery eliminator
£1.48 extra). BOX, POST, ETC. 50p. BUT WAIT, for only 55p extra you get the sensational
"COMPUTERISED" WORLD TUNING GUIDE (it enables you to time, pinpoint & get transmissions
the whole world over-even a child can do it in a flash-it even lets you know when to tune into the
U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard .longlife' batteries PLUS
ultra sensitive earphone for personal listening. (Sorry-We cannot change these new radios for
any earlier model purchased.) HURRY! Send today or call at either store.
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d the world, including Standard Long, Medium and Short Wave, also
local and new stations not yet operational! Built-in internal ferrite aerial plus
5 section 26in. swivel telescopic aerial. On/off/volume and tone controls.
Clear Station Selector Dial. Waveband selector! Equally wonderful
in CAR or HOME! TWO Tuning Dials for flat or upright use as illustrated.
RUNS OFF 12 VOLT BATTERY! (AS A PORTABLE it runs on standard
batteries.) PLUG IN 12 VOLT ADAPTOR JACK PROVIDED and
automatically cut out internal batteries, using car battery only! Don't you
think it's miraculous? Span the Oceans and pull in hundreds of transmissions
day and night, including short wave-even in car! BUT WAIT-simply
remove Radio from car, "snap on" optional carry handle AND YOU HAVE A
DE -LUXE PORTABLE, with additional upright tuning dial. WRITTEN
GUARANTEE. Only L9.95 box, post 45p. 'Sprung all metal matching
detachable carry handle (as illus.) + batteries only 25p ex. if required.
Match with sets costing L35 or more. Test 7 days-refund if not delighted.
Order by post to Uxbridge Road address, or call at either store.
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THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! Now
a superb de -luxe portable BATTERY/MAINS tape recorder and player-and
Shopertunities bring it to you for only 11249! Due to price we cannot name
first-class makers-but rest assured you're getting one of the BEST!
Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest
MASTER SWITCH CONTROL) and AUTOMATIC LEVEL CON-
TROL. No fiddling with awkward tape and reels, just "slap -in" a cassette
and off you go! Takes 30, 60 or 90 minute standard cassette (tapes obtainable
everywhere). Amazing performance ensures perfect tapings and superb
reproduction! Remote control microphone. Rapid rewind! Fast forward!
Beautiful tone from a whisper to a roar! Completely self contained-record
anywhere, indoors or out! Runs on batteries AND 120/140V AC mains.
Separate jacks for remote control microphone, etc. Size 94 -in x Sin x 2}in approx.
Designs can vary slightly. With carry handle. WRITTEN G'TEE and Instruc-
tions. ONLY L12.49, post etc., 3Ip. Refund if you don't agree we could
charge up to 126-971 BONUS OFFER (one per customer)-Cassette tape,
set of standard batteries AND microphone stand 50p ex. if req. ALSO
super de -luxe model fitted with VHF, AM/FM Radio ONLY 113.75, carr.
35p (standard batteries and cassette tape 25p extra).
Send quickly to Uxbridge Rd. for either model and Test 7 days. Refund
if not delighted. Or call.

Dept. PE/23, 164 UXBRIDGE RD. (facing Shepherds Bush Green).
LONDON WI2 SAO. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.) BOTH STORES OPEN FROM MONDAY TO

SATURDAY FROM 9 A.M. UNTIL 6 P.M.
SHOPERTUNITIES LTD.
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PRACTICAL ELECTRONICS
"SCORPIO"

ELECTRONIC IGNITION
SYSTEM

This Capacitor -Discharge Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable for
incorporating in any 12V ignition system
in cars, boats, go-karts, etc., of either
pos. or neg. earth and up to six cylinders.
The original coil, plugs,  points and
contact -breaker capacitor fitted in the
vehicle are used. No extra or special
components are required.
Helps to promote easier starting (even
under sub -zero conditions), improved
acceleration, better high-speed per-
formance, quicker engine warm-up and
Improved fuel economy. Eliminates
excessive contact -breaker point burning
and the need to adjust point and spark -
plug gaps with precision.
Construction of the unit can easily be
completed in an evening and installation
should take no longer than half an hour.
A complete complement of components
is supplied with each kit together with
ready -drilled roller -tinned professional
quality fibre -glass printed -circuit board,
custom -wound transformer and fully -
machined die-cast case. All com-
ponents are available separately. Case
size 7}in 4fin 2 in. approx.
Complete assembly and wiring manual
25p, refundable on purchase of kit.
Price: IL1050 plus 50p P. & P.

DABAR LIGHTING EFFECTS
PSYCHODELIC LIGHTING

UNIT Mk. 3
NEW! NEW! NEW! NEW! NEW! NEW!

SINGLE CHANNEL
SOUND TO
LIGHT UNIT
STL/ 1

Single channel " Sound to Light "
unit with slider fader controls for
audio trigger level and background
load dimmer.
Switchable for response to High,
Mid and Low frequency audio input
signals, selected by fascia control.
D.J. Pulse -Flash push button
fitted to fascia for manual flashing
of lamp load. Neon load indicator
fitted.
Constructed on glassfibre printed
circuit material with attractive
black anodised fascia panel.
Input and load connections via
Cinch printed circuit connector.
Maximum Load I kW at 250V
50Hz.
R.F.I. filtered.
Price: 113 each post free U.K.

THREE CHANNEL
SOUND TO
LIGHT UNIT
STL/3

Three channel " Sound to Light "
unit with slider fader controls for
audio trigger level and back-
ground load dimmer.
An attractive unit with indepen-
dent control of High, Mid and Low
frequency audio trigger levels.
Slider fader background or
dimmer controls on each channel.
D.J. Pulse -Flash push buttons on
each channel together with neon
load indicators,
Constructed on glassfibre printed
circuit material with attractive
black anodised fascia panel.
Input and load connections at
rear so unit is ideally suited for
mounting into disco -console.
Maximum Load I.5kW per
channel at 250V 50Hz.
R.F.I. filters incorporated.
Price: /31350 each post free U.K.

S.A.E. All Enquiries please Trade enquiries Welcome

This unit represents a natural progression
from our phenomenally successful Mk. I

and 2 Units. As before the drive voltage is
derived directly from the amplifier output
or across the speakers. The unit converts
the audio frequency signals into a three -
coloured light ,display; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio
source.
The unit is constructed on professional
fibre -glass printed -circuit board material
and uses latest full -wave triac circuitry.
There is a master -level control, together
with independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.I. suppression is
now incorporated as standard as well as
provision for DJ. " Pulse -Flash " controls.
The choice of two inputs enables
operation from both high and low power
amplifiers. Max. power I.5kW per channel
at 240V a.c.
Complete assembly built and tested.
Size 9in 7in 3in. Price 425 care. paid.

DABAR ELECTRONICPRODUCTS
98a Lichfield Street, Walsall

Staffs. WSI I UZ
TELEPHONE: WALSALL 34365

TELEGRAMS: DABELEC Walsall Staffs.

FM TUNER THOUSANDS
NOW IN USE

NELSON -JONES Reduced prices
Approved parts of this outstanding design (W.W. April 1971).
Featuring 015/.4Y sensitivity. Mosfet front end. Ceramic I.F.
strip. Triple gang tuning, IV r.m.s. output level, suitable for
phase locked decoder, as below. Designer's own P.C.B.
NEW Solid State Tuning Indicator and Dial -Chassis Kit.
Tuner parts with box. Less than 11.110. S.A.E. please for lists.
High Performance Decoder also available.
NEW IC Stabilised PSU. SC, overload protected, low ripple.
0.55 p.p. 19p.

ELECTRONIC CALCULATOR
MODEL BC806 Pocket Size
MOS LSI Calculating Chip with 8 Digit Led Display, Overflow
and Negative Number Indicators. Leading Zero
Suppression.
Full 4 Function-will perform Addition, Subtraction, Multiplication
and Division including Chain or Mixed Multiplication or Division as
well as true credit balance. Constant Key: Fixed or Floating decimal
point.
Calculator dimensions: 6in. x 3}in. x Ifin.
Weight: 8oz.
THE BC806 IS FULLY ASSEMBLED, TESTED AND
GUARANTEED FOR 12 MONTHS, AND IS SUPPLIED COMPLETE
WITH BATTERIES AND FULL OPERATING INSTRUCTIONS.

PRICE ONLY £46.25 (POST FREE)
A.C./D.C. Adaptor available shortly,
Leather Carrying case supplied FREE with calculator.

LIGHT EMITTING DIODES (Red)
Improved Type panel or PCB mounting with free mounting clip -
clear or black. Order LEDI A. Please add postage.
Monsanto miniature PCB mounting with radial leads. Order
LED2. Please add postage.
NOW ONLY 3Sp each with connection data.
RESISTORS. IW 5% Low Noise Carbon Film,
10 ohms -47M E12. 1-9 1 p, 10-99 0.9p each. Please add postage.

INTEGREX LIMITED, DEPT. P.E.
P.O. BOX 45, DERBY DEI ITW. Tel. 0283 89 3580

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE

MODELS
With Bevelled Former Bars Carr. free
No. I. Capacity 18 gauge mild steel 36in. wide Elf
No. 2. Capacity 18 gauge mild steel , 24in. wide E12
No. 3. Capacity 16 gauge mild steel I8in. wide ... ... 112
Also new bench models. Capacities 36in. 18 gauge En. 24in. 16 gauge 132.
Carriage free.
End folding attachments for radio chassis. Tray and Box making for 36in.
model, 271p per ft. Other models 17+p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.

A. B. PARKER, Folding Machine Works, Upper George Si, Heckmondwike, Yorks. Hedunondwike 3997

ONLY

f2
P&P 1015

AMAZING MINIDRILL

FOR
PRECISION
MODELWORK

+ 6 TOOLS

Indispensable for precision
drilling, grinding, polishing.
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 4+ volt external
battery. So much more
scope with MINI -DRILL.
Super Kit (extra power, in-
terchangeable chuck) 14.95
P.P. I3P.
De Luxe Professional Kit
with 17 tools /765 p.p .
23p.
Money Ref. Guarantee.

MERLIN SUPPLY CO.
Dept. PE12D, Nailsea, Bristol BSI9 2LP
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Eliminators

ioks THE TEXAN
Veroboard

I"

Plain

0.15" 0.15"

6p
16p (9) 10p

2 e 6 5" 24p 21p (7) 12p
3N" x 3-'4" 24p 21p (8)
3N" x 5" 27p 27p(10) 17p
17" n 71/2" 67p 50p 37p
17" x 3-N" 90p 70p 52p
17" s 5" 75p

9 volt (a 20mA (PP3) L1.25 Spot -face Cutter 36p

6 volt @ 50mA 11.50
11 Pin Insertion Tool 47p

9 volt @ 5OrnA £1.50 Terminal Pins 18p per pack of 36

6 + 6 volt, 50mA L2.50
9 1-9 volt, 50mA L2.50
71/2 volt for cassette recorders L2.00 Aluminium Boxes
6,71/2 or 9 volt L3.00
3. 41/2, 6,71/2, 9, 12 0500mA L3.99
Car Battery Converter fully stabilised to provide baseplate
6, 71/2 or 9 volts (illustrated) L4.99 Complete Kit (inc. Teak Case) X2S.50 P&P Including and screws

(p.& p. 15p. on all types) 4,5p N. L. W. D. Peke p.& p.

(7) 231" sex 51/2" 6 11/2" 35p tip

D/1 .rockets
, 14 and 16 pin

A Watts per channel integrated stereo amplifier developed by engineers of 'Texas Instruments Ltd.'
This designer approved kit, has a state-of-the-art specification, including distortion of only 0.09% at
20 Watts into 8 ohms and a bandwidth of 5 - 35,000 at -3db. The semiconductor compliment of
this superb kit includes no less than 6 integrated circuits, 10 Silicon transistors. 4 rectifiers and

(8) 4" x 4" x 1 35p

(9) 4" x 2N" x 11/2" 35p
Op

" " x 11/2" 40

8p

(10) 4 x 51/2 p Bp

1 4" x 21/2" x 2" 35p 33p1

2 tenets. Controls include : bass; treble; volume; balance; on/off; 'on' indicator; headphone sockets: "12 3 x 2" x I 32p 9p

/6P scratch filter; rumble filter; inputs for magnetic phono; tuner: aux or tape; tape head etc; input,
selector; mono/stereo switch. The construction of this kit was featured in 'Practical Wireless

13 6" x 4" x 2" 50p 10p

14 r x 5" 0 21/2" 58p 12p

May - Aug. 1972. 15 8" x 6" x 3" 75p 18p

(including ZIG-ZAG)
16 10" x 7" x 3" 85p 20p

Resistors Semiconductors Thermistors Neat Sinks
AC107 25p AF239 30p BF 197 15p 261304 22p AA120 9p
6C126 17p 8C107 10p BU105 L2 261893 30p AA179 9p / TOS IT(316 11,51p

'h watt 5% Carbon Film - low noise Hi -Stabs ACI27 15p BC108 10p MPF102 40p 2N2926 10p BA I00 15p TO18 P

All E24 values 1p. each plus p. & p. 7p. for up
to 50 Resistors and a further 2p for each

ACI28 15p BC109 10p MPFI03 37p 2N3053 23p BA154 13p
AC 176 20p 0(147 10p MPF104 37p 263055 49p BA l55 14p

SP 4101161 Power
Tab 34F

additional 50. Deduct 331/3% for 100 of one ACI87 25p BC 148 10p MPF 105 4017 293702 12p BAI56 15p

type or 25% for mixed orders over LI in value. AC187K 25p BC 149 106 MPFI06 45p 2193704 17p 0447 lOp
AC188 23p BC 157 12p 0(28 40P 263819 35p 0A79 9p
AC I881( 25p 131158 10p 0C35 400 IN914 3 0A81 7p

1453 £1.32
VAI005 15p

I watt 10% Carbon Composition 3p. each AD140 40p 131159 12p 0C44 15p 1194148) "P 0A90 7p VAI026 13p
2 watt 10% Carbon Composition 6p. each AD149 40p BCI69 Ilp 0045 15p IN4001 6p 0A91 7p VA1033 13p
26W 5% Wire wound 9p. each AD161.)g, BF 180 25p (x71 lip 164002 7p 04200 10p CZ I 15p
5 W Wire wound 9p. each

10 W Wire wound 10p. each
plus p.& p. 7p. for up to 25 resistors plus I p.

A13162)-" BFI81 30p 0072 17p 164003 Bp 04202 10p
AFI 14 18p 131I84 25p 0C170 23p IN4004 8p SL403D L1.50
AF115 18p BF185 25p 01171 30p I194005 10p µA7091 45p

CZ4 13p

CZI3A
1 I

N

--3

for each additional 25. AFI 16 18p BFI94 15p 2N697 18p 1194006 12p t4710 45p GL16 L11.00 DIPI 0 2
41117 18p 131105 15p .7N706 12p 194007 15p µ.A7411 50p GL23 £1.00 for SL403D
Al' I 34 25p It) 14f, 15p 7 N 708 15p -\A114 Of ,474:1' a 04 31913 75p IOD 50p 15p

[-TL3-fii-L-,\-i,
It_

--N--

electronics
,

Capacitors Mu/lord C426.0/5 Mu/lard 0431 Potentiometers
My/or - 100V 60/6 al/ 6p each

201000 12

1650
800 50
25 10 64

0 320 33p

Voltage 10 II, 25 -0) (13 3200 201X1 1250 800 500 40p

1000p1 2p 0.04pF 3p 2.5 4 6.4 10 16 25 40 64 5000 3200 2000 1250 800 50p

2000pf 2p 0.05pF 3p 10000 6400 4000 2500 1600 74p

5000pf 2p 0.068pF 4p Capacity pF 22 IS 10 6.8 I

47 68 22 47 2.2
16000 10000 64)0) 4000 2500 93p

0.010 3p 0.1pF 4P 100 150 47 100 4.7
5K12 501C11 500Kfi

0.02pF 3p 0.2)1F 5p 220 100 10 10140 1001(11 IMil
150 NT Electrolytics 25K0 250K12 2140

10 8 6.4 4 2.5 1.6 I 0.64 log or lin less switch 14

Polystyrene - /60V 40 32 25 16 10 6.4 4 2.5

80 64 50 32. 20 123 8 5

160 125 100 64 40 25 16 10

I 24. Spi- (1,11% 11),

160' 45)4/ 14),

log or lin with switch 24p

dual less switch .1t),

lOpf to I 0,000pf all 3p. each in rnoll,p,, 4( 320 250 200 125 80 50 32 20 320 20p dual with switch 10K. 100K & IM log only 52p

10.15. 77.33.47 & 644 500 400 320 200 125 80 50 32 50pF l'i A 20p 10K log + 10K anrilog less switch 40p

Mu/lard C280- 250V Mallard C437 6 0/7 TV 6 Radio Types Slider Pots
0.01pF 3p 0.27pF Sp 2.5 4 6.4 10 16 25 40 64 8+ 844F) 450 V.W 18p 32 + 32pF; 350 V.W 25p
0.0150F 3p 0.330F 6%p 1000 800 640 400 250 160 100 64 Sp 8 + 16pF, 450 V.W 20p 32 + 32pF, 450 V.W 43p Single Laud

0.0228F 3p 0.47pF 8p 1600 1250 1000 640 400 250 160 100 Kip 16 -I- 160; 450 V.W 25p 50 +50µF; 350 V.W 35p 10K 10 + 10K
0.0330F 3p 0.68pF 1 1p 2500 2000 1600 1000 640 400 250 160 13p 16+ 100+ 100+ 3000F; 275 V.W. L1.23 25K 25 + 25K

kg

0.0478F 3p 1pF 13p 4000 3200 2500 1600 1000 640 400 250 16p 32 + 100 * 125 + 2001sF; 275 V.W. L1.23 50K 50 * 50K
Or

0.068pF 35 p 1.5pF 20p 470 220 10p
32 + 100+ 200+ 2000F; 300 V.W. L1.23 100K 100 * 100K

lin

0.1pF 4p 2.2pF -24p 470 12p
100 + 100 + MO + 150 + 150pF; 320 V.W. L1.66

30p 50p
0.15pF 4P 1500 1000 680 470 ' 18p

100 + 100 + 200 + 3000; 275 V.W. LI.23
601-100-1-200pF; 300 V.W 93p Knobs 10p.

loloilkra' C2S/ - 000V ..to
--3)

100+200+2000F; 300 V.W it
100+2000E; 275 .W 75p
;00:; 001;275 V.W £1.15

200pF; 275 V.W. 50p 300+3000F; 300 V.W LI.90 Presets
0.01pF 4Vap 0.10F 7p
0.015pF 456p 0.15pF Op We also hold. MAIL ORDERS: Where no p. & p. charge is Vertical or Horitontal
0.022pF 4%p 0.22µF I Op Mullard C333 ceramics I .8pf 330pf 63V. 5p shown, a minimum of 7p. applies. P. & P. on 0.1 watt 5p 0.25 watt 7p
0.0338F Slip 0.330F I4p Silvered Mica IT, 500V; 2.2pf - 820 pt 7p overseas orders is charged at cost 100 IK 10K 100K IM
0.047pF 6p 0.470F 15p Feedthrough ceramic 1000pf; 350V. 5p ADDRESS TO: Mail Order Dept.,

250 25K 25K 250K 2.514
0.068µF 6p Disc ceramics. monolithic ceramic. high 56, Fortis Green Road, London, NI0 311N.

500 5K 50K 506W 5M
voltage types; tantalums etc. TELEPHONE: 01-883 3705

Practical Electronics December 1972 1007



14 + 14 watts r.m.s. 40Hz to 40kHz : 3dB. Total distortion at 10 watts
at [kHz -01%.

This is real value for money! We have designed 2 systems and the heart of them
all is the Viscount Ill amplifier. A unit of great eye appeal with teak finished cabinet.
FET's (Field effect transistors) are incorporated on the input stages, just like top
priced units. FET's give you more of the signal you want and almost none of the
hiss you don't. Both units have output sockets for headphones and tape recorder.
Filters and tone controls give a wide range of bass and treble adjustment.

For both systems we have chosen the famous Garrard SP25 Mk. III deck,
with fitted magnetic cartridge, which comes complete with simulated teak plinth and
tint acrylic cover.

The exclusive Duo loudspeaker systems are incomparable for quality within their
price range. Large speakers in extremely substantial cabinets. There's a choice of
the Duo I I's for the smaller room or the big Duo I I I's for real bass response.
SPEAKERS
Duo Type II Size approx. I7in. x 10f in. x 61 in. Drive unit I 3in. x Bin. with parasitic tweeter.
Max power 10 watts, ohms. Simulated Teak cabinet.
04 pair + L3 p & p.
Duo Type III Size approx. 23fin. x 9fin. Drive unit 131in. x Bjin. with H.F. speaker.
Max power 20 watts at 3 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet.
L32 pair + L3 p & p.

SPECIFICATION R101
14 watts per channel into 3 to 4 ohms (suitable 3.15 ohms). Total distortion :q IOW .
lkHz 0.1%. P.U.I. (for ceramic cartridges) 15OrnV into 3 Meg. P.U.2. (for magnetic cartridges)
41-nV @ !kHz into 47K equalised within ±1d13 R.I.A.A. Radio 150mV into 220K. (Sensi-
tivities given at full power.) Tape out facilities: headphone socket, power out 250mW
per channel. Tone controls and filter characteristics. Bass: + I 2dB to - 17dB 60Hz.
Bass filter: 6dB per octave cut. Treble control: treble + 12dB to - 12dB @ 15kHz.
Treble filter: 12dB per octave. Signal-to-noise ratio: (all controls at max) - P.U.I. and
radio -65dB, P.U.2 -58dB. Cross talk better than -35dB on all inputs. Overload
characteristics better than 26dB on all inputs. Size approx. 13tin. x 9in. x 3tin.
Send S.A.E. for fully illustrated brochure.
12 MONTHS' WRITTEN GUARANTEE. British made.
S.A.E. for illustrated leaflet.

-ONLY FROM US

THE FABULOUSLY SUCCESSFUL
VISCOUNT III AUDIO £52compiete

PR C ES SYSTEM
Viscount 111 R 101 amplifier L22.00 + 90P P&p
2 x Duo Type 11 speakers L14.00+[2 p&p
G d SP25 Mk. 1 I 1 with
MAG. cartridge plinth and
cover L23.00 +LI .50 p&p

Total L59-00

Available complete for only E52
[340 p & p

PRICES: SYSTEM 2
Viscount R 101 amplifier /22.00+90p p&p
2 x Duo Type III speakers [3200+[3 pap
Garrard SP25 Mk. Ill with
MAG. cartridge plinth and
cover L23.00+ [1.50 p&p

Total L77.00

Available complete for /69 + 14 p & p
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AT £25

S.A.E. for illustrated leaflet

MUSIC MAKERS
UNISOUND FOR THE NEW SOUND

e w ole system is complete including superb cabinets in simulated teak just simply screw
together the components and you save pounds!
Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC turntable com-
plete with stereo ceramic cartridge, teak simulated plinth and tinted acrylic cover. Plus
the big 13in. 8in. EMI Twin -cone speakers ready for mounting in their elegant cabinets,
which simply need screwing and gluing together. All glue and screws supplied.
Easy to follow step-by-step instructions guide you quickly and effortlessly to taking the
wraps off truly realistic stereo sound.
L25 complete plus L2.80 p. & p. Diamond Stylus EI.25 extra.
Power output: 4 watts per channel into 8 ohms. Inputs: 120 mV (for ceramic cartridges).
Stereo headphones with adaptor L4.00.

U NISOU ND MODULES ONLY L6.95
If you prefer, you can buy the three modules-pre-amplifier
power supply/dual power amplifier, and control panel-by
themselves for only L6.95. P. & P. 50p extra.
No soldering, just simply screw together with screwdriver
supplied. Their overall specification is the same as shown for the
complete Unisound console, using the high efficient I.C. mono-
lithic power chips to ensure very low distortion at all power
levels, correct operation in all ambient temperatures, full power
over the audio spectrum.

AN 'WI LribfiLcjEXCLUSIVE DESIGN

AlATURAU ONLY FROM
THE TOURIST PB CAR RADIO KIT
Apart from the output stage, which is an integrated circuit, the only other electronic
components that need soldering are some capacitors, resistors, etc. The kit includes a
pre -built RF tuner unit, and fully modulised IF stages which are pre -aligned before
despatch. As well as electronic components, this kit also contains 2 diamond -spun
aluminium knobs, elegant matching front panel, dial, washers, screws and wire.

The Tourist PB is suitable for 12 volt working on both negative and positive earth
vehicles. It covers the full medium and long wave bands. Four push -buttons for medium
wave, one for long wave. It is permeability tuned and sturdily constructed. Output is a
full 2.5 watts into an 8 ohm speaker. But the Tourist PB will operate into any loud-
speaker from 8 to 15 ohms. Power consumption is less than I amp.
The Tourist PB can be mounted in any standard size dash panel and it has an illuminated
tuning scale for easy reading at night. Chassis size is: 7in wide, 2in. high and 4 LI in.
deep (excluding front panel, etc.).
* Circuit diagram and comprehensive instructions 50p, free with parts.
* Fully retractable lockable car aerial L1.25 post paid.
PRICE ONLY L7 p & p 50p
8 ohm speaker with baffle and fixing strips El .50 25p p & p, post free if
brought with the kit.
Send for illustrated leaflet

C
If you can solder on printed circuit
board, you can build this push-
button car radio kit. It's simple-
just follow the step-
by- step instructions.

RELIANT MK.IV
* 5 Electronically Mixed Inputs. * 3 Individual Mixing
Controls. * Separate bass and treble controls common
to all 5 inputs. * Mixer employing F.E.T. (Field Effect
Transistor). * Solid State Circuitry. * Attractive
Styling. * Sides finished in solid teak.

INPUTS: I. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable
for a wide range of medium output equipment (Gram., Tuner, Monitor, Organ, etc.). All 250mV sensitivity.
CONTROLS: -3 Volume controls. Bass control range: 13dB ra 60Hz. Treble control range: I 2dB r,
I 5KHz. Separate ON/OFF Switch. Neon indicator. POWER OUTPUT: --12 Watts
R.M.S. into 3 to 4 ohms speaker. SIGNAL NOISE: --Better than -60dB on inputs £10 0
3, 4 and 5 & -50dB on I & 2. SUPPLY: -220-250 A.G. Mains. SIZE: 121in.
fin. plus p & p 60p

VISIT OUR SHOWROOMS

R C
Radio and TV Components (Acton) Ltd.
2ID High St., Acton, London W3 6NG
323 Edgware Road, London, W.2
Mail orders to Acton Terms C.W.O. All enquiries S.A.E.
Goods not dispatched outsiae U.K.
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Go Hi-Fi yourself!
New Goodmans Din 20
loudspeaker kit
specially designed to
give the D.I.Y.
enthusiast excellent
hi-fi reproduction at
moderate cost

This system has been thoroughly tested to
Goodmans high standards. It will provide extremely
satisfactory listening levels from amplifiers rated at
10 watts (per channel, in the case of stereo equipment)
but it may also be operated from amplifiers of
higher power.

The kit contains alt parts needed to complete the
system (except timber and other material for the cabinet
itself) and has detailed, illustrated assembly
instructions.

Contents
Bass unit 204mm (8in) diameter.
Dome HF radiator 25.4mm (tin) diameter.
Port tube.
Crossover panel with colour coded leads.
Terminal board.
Foam gasket.
Input lead complete with DIN plug and spade terminals.
Acoustic wadding foam pad.
Fixing screws and hardware.
Cabinet template (on bottom of box).

Specification
20 watts DIN, 4 ohms
impedance, 8in bass unit,
dome HF radiator,
crossover frequency
4,000Hz.

For further details
and the name of
your Goodmans
dealer, send the
coupon now

'Sound reasoning.
THORN A member of the Thor. Group

Name

Address

Downley Road, Havant,
Hampshire.
Please send me free
leaflets on Constructors'
equipment and the name of
my Goodmans dealer.

PE12

EXCLUSIVE OFFER
ONLY FROM GLOBAL

GARRARD 401
SME 3009/3012

PLINTH
SYSTEM

012.50
PLUS £1 P&P

This superbly styled and sprung plinth system has been
designed for us by one of Britain's leading Hi-Fi
manufacturers. Finished in teak with black border, smoke
tinted dust cover. Lid stays on when deck is in play.
The system is already cut to just drop the Garrard 401 into.
Enough space is provided for either the SME 3009 or SME
3012 pick-up arm to be cut and mounted. All this comes to
you at the amazingly low price of £12'50 plus £1 carr.

LOBAL AUDIO DISCOUNT WAREHOUSES
Dept. PEI 174 Pentonville Road, London, N1. Telephone 01-278 1769

Or: d Hi :h View Parade, Redhrid e lane East. Woodford Avenue. Ilford, Essex. Tel: 01550 1066.

MAIL ORDERS:
010111,114,C8. I net Illatarov

A.M.(. HECTRONICS

"GEMINI" FM STEREO TUNER

All components to build this outstanding phase
lock easily aligned tuner as described in April/
May/June P.E. We are offering an optional
chassis and solid wood sleeve in ready to
assemble form. S.A.E. for details and itemised
prices. Complete kit £33  90.

SCORPIO ELECTRONIC IGNITION
Complete kit with comprehensive construction
and fault finding data. £11. Post paid. Data 10p.
Itemised prices, S.A.E. please.

AMCEL, MAIL ORDER, 160 DRAKE ST.,
ROCHDALE Tel. 0706-46234
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111Ratifmreompktelanianductora re!
INTEGRATED CIRCUITS

Why buy alternatives when you can buy the ganuin article from us at
competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR-
CHILD

Type 1/11 12/24 25/99
p

81(7400 0.20 0-18 0.16
8N7401 0.24 0.18 0.16
8E7402 0.20 0.18 0.16
8517403 0.20 0.18 0.16
8N7404 0.20 0.18 0.16
8N7408 0.20 0.18 0.16
0E7406 0.80 0.27 0.25
81(7407 0-80 0.27 0.26
8E7408 0.20 0.19 0.18
8N7409 0.46 0.42 0.86
8N7410 0.20 0.18 0.16
8N7411 0.23 0.22 0.20
8N7412 0.42 0.40 0.86
81(7413 0.80 0-27 0.25
8N7416 0.80 0.27 0.25
8117417 0.80 0.27 0-25
8E7420 0.20 0.18 0.16
81(7422 0.48 0.44 0  40
81(7423 0.48 0.44 0.40
8E7425 0.48 0.40 0.86
8N7427 0-42 0-89 0.85
81(7428 0.50 0.45 0-42
8E7430 0.20 0.18 0.16
81(7432 0.42 0.89 0.85
61(7433 0.70 0-61 0.44
81(7437 0.65 0.60 0.50
8E7438 0.65 0-60 0.50
8117440 0.20 0.18 0.16
1357441AN 0.74 0.72 0.70
8N7442 0.75 0.72 0.70
8517443 1.00 0.95 0.90
8E7445 2.00 1.75 1.60
8E7446 2.00 1.75 1.60
8N7447 1.76 1.60 1.46
8E7448 1.75 1.60 1.45

Type 1111 12/24 25/99
P P P

0517450 0.20 0.18 0.16
8E7451 0.20 0-18 0-16
81(7453 0.20 0.18 0.16
8/17454 0.20 0.18 0-16
81(7460 0.20 0.18 0.16
8N7470 0.80 0.27 0.25
8E7472 0.80 0.27 0.26
8E7473 0.40 0.87 0.85
8/17474 0.40 0-87 0.85
8E7475 0.55 0-52 0-60
81(7476 0.45 0.42 0-89
81(7480 0.80 0-75 0.67
81(7481 1.25 1.16 1.10
81(7482 0.87 0.80 0.70
8/17483 1.00 0.90 0.85
81(7484 0.90 0.86 0.80
8N7486 0.46 0-41 0-38
8E7490 0.75 0.70 0.66
8E74914E1.00 0.95 0.90
81(7492 0-76 0.70 0.66
8E7493 0-75 0-70 0.65
8E7494 0.80 0-75 0.70
13E7495 0.80 0-75 0.70
21117496 1.00 0.97 0.95
01(7497 6.25 5.50 5.00
01(74100 2.60 2.80 2.00
61(74104 1.45 1.35 1.20
81(74105 1.45 1-35 1.20
8/174107 0.50 0.45 0.40
01(74110 080 0.70 0.60
8N74118 1.00 0.95 0.90
8E74119 1.90 1-78 1.65
01(74121 0.60 0.55 0.50
91(74122 145 1.25 1.10
91(74123 2.70 2-55 2.47
81(74141 1.00 0.95 0.90

Type 1/11 12/24 25/99
P p p

8N74145 1.60 1.40 1.80
85174150 8.85 2.95 2.15
91(74151 1.10 0.95 0.90
8N74183 1.86 1.27 1.20
01174154 2-00 1 -76 1-55
85174155 1.65 1-47 1.85
8E74156 1.66 1.47 1.85
8E74157 1.80 1.70 1.50
8E74160 2-60 2-40 2.26
81(74161 2.60 2-40 2.25
81174162 8.40 8.26 2-70
85174163 3.40 8.25 2-70
81(74164 2.75 2.80 2-10
8E74166 4.00 8.50 8.00
85174166 4.00 8-50 8.00
81(74167 6.25 6.60 5.10
8/474170 4-10 8.55 8.05
8E74174 2.00 1.76 1.80
85174175 1.85 1.27 1.15
8E74176 1.60 1.86 1.20
81(74177 1.60 1.85 1-20
81(74180 1.65 1.80 1.00
8E74181 7.00 6-00 5.60
01(74182 2.00 1.80 1.60
8E74184 2.40 2.00 1.80
81174185A 2.40 2.00 1.80
8E741110 1.95 1.85 1.75
8E74191 1.95 1.85 1.75
0E74192 2-00 1-90 1.80
13E74193 2.00 1.90 1.80
8E74194 2.50 2.25 1-90
8E74195 1.86 1.70 1.60
6E74196 1.50 1.40 1.30
81(74197 1.50 1.40 1.80
0E74198 4.60 8.70 8.85
8E74199 4-60 8.70 8.85

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER
ORDERED REGARDLESS OF MIX

LARGER QUANTITY PRICES PHONE (01) 402 4891
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 604. POST 20p.

HIGH POWER SN 74 HOO 1 Now in stock -send
LOW POWER SM 74 LOO f for list No. 36

SPECIAL OFFERS!
SEMI -CONDUCTORS

p
1000 HOS
25 + 7.0p

100 + 17p
500 + 13p

AF117 Mullard 25p
25 + 17p

100 + 13p
500 + lip

2N2926 10p
All Colours
25 + 9p

100 + 69
500 + 6p

1000 + 3P

2N3819 Texas 35p
25 + 30p

100 + 2SP
500 + 20p

1000 + ISp

OC170 Mullard 25
25 + 204

100 + 1114
500 + 154

1000 + 134

BY127 Mullard ISp
25 + 124

100 + 104
500 + Op

1000 + 114

BC I 07, BC I 08,
BC109 10p each

All Makes
25 + 4P

100 + 7p
500 + 6p

1000 + Sp

0A202 10o
25 + Sp

100 + 7p
500 + 6p

1000 + 59

AD161, AD162 35p
each

25 + 32p
100 + 28p
500 + 254

1000 + 22p

0C3S Mullard 50p
25 + 43p

100 + 40p
500 + 33p

1000 + 30p

2N3053 20p
25 + 1114

100 + 15p
500 + 12p

1000 + 10p

2N3055 55p
25 + 504

100 + 45p
500 + 38p

1000 + 33p

AAY30
AAY42
A AZ13
AC107
AC126
AC127
AC128
AC176
AC187
AC188
ACY17
ACY20
ACY21
ACY99
ADI40
AD149
AD161
AD162
AF117
AF118
AF124
AF139
AF186
AF239
A8Y27
A6Y28
BA102
BA115
BAI45
BAX13
BAX16
BC107
BC108
BC109
BC109C
BC113
BC117
BC143

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
102
152
10p
852
252
25p
25p
252
252
25p
80p
202
202
552
50p
502
352
352
202
80p
252
30p
40p
462
302
252
302

7p
15p
5p
72

lOp
10p
102
122
159
20p
85p

BC147 122
BC169C 124
50182 104
BC214 164
BCY32 75p
BCY34 Up
BCY39 1.00
BCY42 804
BCY43 259
BCY55 2.50
BCY70 159
BCY71 209
BCY72 154
BCY87 2.99
BCZ11 50P
BD124 809
BD131 75p
BD132 80P
BF115 259
BF167 259
BF173 259
BF179 81/p
BF180 304
BF194 154
BF195 159
BENI 269
13E898 25p
BFX13 264
BFX34 75p
BFX37 804
BFX 88 209
BFY50 204
BFY51 204
BFY32 204
BFY64 504
SFY90 594
BLY36 8-00
56X20 154
B8Y27 159

11U105 2.25 0C44 152 TI843 55p 2N3055 559
BY100 159 0045 152 V405A 25p 2513440 76p
BY126 159 0057 604 ZTX108 124 21(34421.25
BY127 16p 0071 159 ZTX300 129 2N3525 75p
BYZ13 854 0072 259 ZTX301 159 21(3614 592
C106D 65p 0077 454 ZTX302 189 2E3615 75p
GET111 654 0081 259 ZTX341 204 2213702 10p
GET115 Up 0083 254 ZTX600 164 21(3704 102
OET880 469 00140 65p ZTX503 17p 2/43705 102
LM309K 00170 269 20801 80p 21(3714 1-80
(T09) 1.87 00171 802 2N404 20p 2N37711-75

MAT121 259 00200 459 21(527 854 21(9773 2.00
MJE340 50p 00201 75p 2N686 154 2N3790 225
MJE370 70p 00202 809 2N697 152 2N3819 352
MJE1520 759 00203 502 2N706 lOp 2N3620 502
MJE2955 OCP71 1.25 21(930 20p 21(3866 85p

1-10 ORP12 509 2N987 46p 21(3903 152
MJE3055 ORP60 4109 21(1131 264 21(3906 12P

75p P346A 203 21(1132 259 2E4061 12p
MPF105 403 RA8310AF 21(1302 18p 21(4062 12p
NKT214 2011 45p 21(1304 224 21(4126 16p
NKT216 409 RA8508AF 2141205 224 21(4871 35p
NKT217 402 5152 21(1307 869 21(11457 302
NKT403 709 TAA263 7154 21(1308 264 21(5777 55p
NKT404 502 TIL209 399 2271613 202 28001 1.00
0A5 50p TIP29A 604 21(1671 1.00 213012 1000
0A10 85p TIP30A 604 21(2147 75p 28018 6.25
0A81 lOp TIP31A 1309 21(2160 599 28026 8-90
0A91 7p TIP32A 70p 21(2217 25p 28901 502
0A200 7p TI P39A 21(2221 209 28303 652
0A202 102 1.00 2N2222A 28924 95p
0016 752 TIP34A 259 40250 502
0020 959 1.50 2N2369A 40960 402
0023 852 TIP32A Illy 40361 40p
13025 40p 2.50 21(2906 202 40362 502
0028 65p TIP38A 21(2926 (all 40408 509
0035 504 3.00 cols) 104 40486 75p
0036 652 TIP414 75p 2N3053 20p 40636 110
0042 40p TIP42A 85p 253054 504 40430 100

ZENER
DIODES
400 112/W 5%
Miniature
BZY 88 Range
All voltages
3 3 - 33 Volt
10y each.

25+ 99
100+ 8p
600+ 6 5v

1000+ 59
Any one type.

14 Watt 5%
Wire Ends
Metal Case
All voltages
6 8 - 100 Volts
202 each

25+ 18p
100+ 162
500+ 122

1000+ lOp

Any one type.

3 Watt Plastic
Wire Ends 5%
3EZ Range
All voltages
6 8- 100 Volts
304 each.

INTEGRATED CIRCUIT SOCKETS
LOW PROFILE PLATED PINS

vt

(16 Lead (14 Lead
D.I.L.) D.I.L.)

17p 159

(8 Lead
D.I.L.)

159

QUANTITY DISCOUNTS
10% 12+ 15% 25+ ANY ONE
20% 100+: 25% 250+ TYPE
From above sections except Integrated
Circuits and Special Offers where dis-
counts are Included.
Minimum order value 11 please.
Postage 7p on all order..

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
1 amp miniature
I N4001 50 6
I N4002 100 7
I N4003 200 8
I N4004 400 8
154005 600 10
IN4006 800 12
I N4007 1000 15
1.5 amp miniature
I'L4001 50 8
PL4002 100 9
PIA003 200 10
PL4004 400 10
PL4005 600 12
PL4006 800 15
P L4007 1000 16

LINEAR
(0/P AMPS)
702C TOS 75p
7090 TO99 854
7090 D.I.L. 85p
723C T099 81 00
723C 95p
725C T099 24 50
7410 T099 559
741C D.I.L. 552
747C TO99 01 10
7470 D.I.L.

21 10
72741P D.I.L. 609
72748P D.I.L. 600
SINCLAIR

IC12 MAO
TOSHIBA
T 149013P
20 WATT AMP
84.47 POST PAID
TH9014P Pre Amp

1140
DATA AND
CIRCUITS REF.

42 109
FREE WITH
PURCHASES

TRANSISTORS,
IC's, TRIACS,
BRIDGES,
SCR's, LDR's

NEW FREE
BOOKLET
(No. 36)
OVER 1500
TYPES -
Send for yours

PLESSEY INTEGRATED CIRCUIT
8 Watt Amplifier 5L408 D
Complete with 8 -page k`''',-
booklet. circuits --vi
and data

I SO each

TRIACS
STUD WITH ACCESSORIES
Type Volts Price

P.I.V. 1-11
3 AMP RANGE
6C35A 100 76p
8035B 200 79p
60360 400 115.

AMP RANGE (T0481
8040A 100 85p
13C408 200 909
OC400 400 21 00
SC4OE 500 11 20
10 AMP RANGE (TOM
SC45A 100 95p
804611 200 21-00
8C46D 400 2126
8C45E 500 91 45
15 AMP RANGE (T048)
SC5OA 100 3125
0060B 200 21 86
805013 400 2165
8050E 500 11-85
DIAC D32 259
TRIACS-
Additional Types
40430 (T066) 86p
40669 (Piastre)

11-00
40486 (T051 802

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volts Price

P.I.V. 1.11
HALF AMP
505/05 50 20p
B05/10 100 Nip
ONE AMP2 x IH
TUBULAR
B1/06 50 252
BI/10 100 25p
BI/20 200 302
BI/60 600 352
ONE AMP (03.I.)
TUBULAR
WOOS 50 302
WOl 100 35D
WO2 200 40p
W013 600 45p
TWO AMPS IH x 4L
x fi

B2/05 50 359
82/100 100 40p
52/300 200 45p
B2/600 600 509
B2/1000 1000 602
FOUR AMPS
511 x iL x *
B4/100 100 60p
84/200 200 85p
84/400 400 702
B4/600 600 759
54/800 800 21 00
SIX AMPS
111 x x
B6/100 100 709
B6/200 200 75p
B6/400 400 909
116/600 600 21 00

3 Amp
T048

15 Amp
1048

u

SILICON CONTROLLED
RECTIFIERS
Type Volts Price

P.I.V. 1-11
ONE AMP
CRS 1/05 50 254
CRS 1/10 100 304
CRS 1/20 200 30p
CRS 1/40 400 35p
CRS 1/60 600 459
THREE AMP (T048,
CII8 3/05 50 30p
CRS 9/10 100 30p
CRS 3/20 200 35p
CRS 3/40 400 45p
CRS 3/60 600 559
FIVE AMP (TOSS)
CRS 5/400 409 602
SEVEN AMP (T044.
CR8 71100 100 809
CRS 7/200 200 059
CRS 7/400 400 709
CRS 7/600 600 952
SIXTEEN AMP
8CR 16/100 100 652
8CR 16/200 200 702
SCR 16/400 400 80P
s(It 101000 000 01 00

1 Amp
TO5

Itcilt11°

3 Amp
T048

HENRY'S
MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W.2.

RADIO RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402'838112)
LIMITED Open 6 days a week 9 am -6 pm Monday to Saturday
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LINDAIR (ELECTRO-TECH) LTD
SEEN iH/SP

TANGENTIAL HEATER
Silently driven by  shaded pole
Mycalex motor. Compact, powerful.
and quiet running with aluminium
impeller (outlet 01 x 1f). Maine
voltage. PLUS matching heater unit
with spiral element. May be switched
for boo or 1,000 watt,. PRICE ONLY P. 6 P. 40p

tl so

SYNCHRONOUS
AUTO -RESET
PROCESS
TIMER
By LONDEX LIMITED
Type IMP Mk. E. Brand New and Boxed. Them well
known timers are already in world-wide use and are
perfect for Industrial Electronic Timing. Research and
for MI machine control timing problems. Repetitive
accuracy better than 0.5% of full scale setting. Two or
more can be interconnected to give control of  eerier
of processes. 230/260v. 50H., also
available umz. 15 minutes full OUR PRICE
male 15 secs. per divielon. Driven ONLYby aelf-starting sync. motor. Con-
tact rating 5 amp at 260v. a.c. In-
corporates solenoid operated clutch
Also, lever actuated micro switches.
Normal price probably in excess of
116. Complete with multi -pin con-
vertor as illustrated.

£650

This Is the only way way we could illustrate thl
fabulous item.

NORPLEX
the :among American fibre-
glass copper -clad laminate
Finest quality with Woven

Masa base of Epoxy -resin. Excellent mech. and elec.
conductive properties. Heat Resistant. Ideal for
P.C.., etc. THIS IS A SPECIAL PURCHASE AND
ONLY AVAILABLE WHILE STOCKS LAST.
Rises: 12' x 24' x 24' x 24': FULL
SHEET 4. x 97' (11 sq. ft.). Single skied copper
with Linkmen.s of ilas'.514'. 'hi. Men Double
sided lite% .4. -

PRICE ONLY £1 Per IC ft. fit per NE sliest 
P. a P. 25o up to 4 sq. ft.

Over 4 eq. ft. (cut sixes only) Post FREE. Full sheets
post by rail O.B. only gl one or more sheet..

MICRO-LITES
Wonderful engineering-micro minis.
ture Incandescent lamp small enough
to pee through the eye of a needle!
1.000's of macs. Will operate from
the output of transistor.
Rating: 10v, 10-15ma. Sine
4.4 x 1.4mm. dla. Leads
22mm. These fantastic
lamps have a life
expectancy 011,000 hr..
OUR PRICE

£3 25 Per dos.
Free p. & p.

NEW AND UNUSED
Postal or carriage charges are for Great Britain only,
We welcome orders from established companies.
educational dept.., etc. All orders under 52-60, cash
with order ukase.

FURTHER BULK PURCHASE
SILVANA
MAGNETIC SWITCH I
NOW COMPLETE WITH REFERENCE
MAGNET: A magnificently activated switch.
Vacuum sealed in a Mau envelope. Silver
contacts normally closed, rated 3 amp at
120v, If amp at 240v. Size (approx.) 171,e' long

dla. Ideal for Burglar Alarms. Security system..
etc., and wherever non -mechanical
switching le required. Now Lower
Priori. Only 12.I0 for 12, a for 50
or 215 for 100 complete with magnet.

PROGRAMMER TIMER
BY HWWELL

A bank of 15 micro -switches are each independently
operated by lb pairs of cams which in turn are individu-
ally adjustable to give switching periods of arm to
12 seconds with infinitely variable combination...A
maine /synchronous motor drives the cam shaft .t 1 rm.
per 12 eeconde (5 R.P.M.). Designed originally for
vending machines at a coed of 215.00
Plus. Many applications where con-
tinuous sequence programmes are
required, such as lighting effect. etc.
New In original makes carton.. First
clam value at 6576 plun 45p P. & P. £575

315 EDGWARE ROAD, LONDON W2. Tel. 01-262 2251. Open 9 a.m.-6 p.m. MON to SAT

YOU MUST HEAR

miniWiSE audiLECT
YOUR

PERSONAL TUTOR

THE

No. 1
HIT

Bring PLEASURE to your CAREER or HOBBY
through Integrated LEARNING.

ORGANISED TUITION
in your own HOME at your own SPEED-
The TUTOR OF YOUR CHOICE will give you
rapid UNDERSTANDING-the key to SUCCESS.

ASSURE YOUR FUTURE
IN RADIO, T.V. or ELECTRONICS
FOR FREE DETAILS OF THIS UNIQUE sensible
method just send us your name and address
Write now-right now to-

MINIWISE PRODUCTS
FREEPOST, BLETCHLEY, BUCKS.

No one will call. (No stamp required)
Or include only 90p to own a trial lesson* on either a C90
cassette in lib. case, or L.P. Tape (state which).
* Your money INSTANTLY REFUNDABLE if not 100% con-
vinced that this can be the turning point in your hobby or
career

THE NATURAL WAY TO LEARN

TESL (ELECTRONICS)
37 TALGARTH ROAD, LONDON, W.I4

MAIL ORDER ONLY
THE ONLY "SPEC" OF DIFFERENCE IS THE LOWER
PRICE
BRAND NEW FULLY GUARANTEED

RESISTORS
Full range of ISKRA carbon film resistors. All 5% (except
values over 4.7M(2)-high stability- very low noise-E12 values.
fVV, 4VY I p; I W 2p.

POTENTIOMETERS
Carbon track 5K13 to 2M11 log or linear.
Single 12p; Dual gang (stereo) 38p; Single D.P. switch 23p.

SLIDER POTENTIOMETERS
Overall length 864.mm. Fixing centres 80mm.
Single 10K, 25K, 50K, 100K, 35p each.
Dual gang dual values as above, 50p each.
Knob for above,

TRANSISTORS

10p each.

ACI25 12p AFI 14 14p BCI47 9 -Sp
ACI26 12p AFII5 14p BCI48 9.5p
ACI27 lip AFI 16 14p BCI49 9.5p
AC128 lip AFI 17 14p 2N2218A 13p
AC132 12p BC107 7p 2N2222 13p
AC187 14p BC108 7p 2N2222A 13p
AC188 14p BC109 7p 2N3014 13p

Any one type
25+ 100+ 1,000 ,

Discounts 10% 20% 40%
Wholesale enquiries welcome

DIODES

ZENER--400mW 5% 3.3V to 30V, 12p each
SIGNAL -0A90, 4p; 0A91, 4p
RECTIFIER-IN4001, 4p; IN4004, 7p

LINEAR ICs TO99
709C, 25p each
723, SIp each
74IC, 30p each

Terms: C.W.O. please. P. & P. please add 10p for orders below C2.
Discount 74% for orders above C10.
Full CATALOGUE on request. S.A.E. appreciated.
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"Where can I getexclusive
units at lowest es?...

ROC ELECTRONICS!
8 -TRACK STEREO CARTRIDGE

TAPE DECK MODEL RP-1000ST
The popular Lear -Jet type record-
ing unit is the heart of the fantastic
RP-1000ST, which has full record
and playback facilities. Automatic

track change with manual over -ride.
Press to start button. Stereo headphone and left and

Right Mic sockets on front panel. Dual recording level meter, and Left and Right volume
controls. Built-in pre -amp. Tape speed 31 ips (9.5 ems). Frequency response: playback
30-10.000 Hz: recording/playback 30-8,000 Hz. Line output: fully variable 0.500mV. The
RP-1000ST incorporates all the features you'd expect on a top quality Cartridge Tape Deck.
Size 113" wide. 4" high. 9" deep. Cabinet in walnut. Including connecting leads.

I REALISTIC 30 WATT STEREO
AMPLIFIER MODEL SA -500

A superb hi-li amplifier with all the fea-
tures you've ever wanted - far under
548.00. Saving over (10,00 on the normal
retail value. Up-to-the-minute slider controls for bass and treble. Separate
volume and balance controls. Headphone socket on front panel. Push-button
input controls - magnetic phone (high/low) tuner, aux, mono. monitor.
Loudness push-button control for perfect sound at low output levels. Normal
Left and right push-button on/off switches for speakers. Noise filtering £55.50
and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20-
20.000 Hz ± 1 db at full power. 15 watts rms per channel. Walnut cabinet with
satin aluminium trims. Inputs: phono 2.5mV and 5mV RIAA: tuner/aux 250mV. Hum
and noise: phono - 50db: tuner.aux - 65dh. How's that for a specification!

Size 141" wide. 30" high, 10f" deep.

pcOLSON RA -310 AM/PRIMP%
STEREO TUNER
This ROC Tuner is especially de-
signed to match the Olson AM -395
Stereo Amplifier. In price and

value. as well as it's good look-
ing design! But of course it's also

ideal for use with any other ampl liar. The RA -310 costs (10.00 less than
the normal retail value. and yet it is a highly sophisticated unit, incorpo-
rating the latest slid state techniques. Operation is drift free for sup -

Roans'?"" t50 ' can cennctth
is T to a stere

amplifier,d tape deck ortaperecorder. And of course t covers a
the stations in the AM and FM bands. FM: 87-108 MHz; AM: 525.1605 kHz.

FM Sensitivites: FM, 30; AM, 2501A. Stereo separation 30dB at lkHz. image rejection
60dB. Sin: 11-A" wide. 4 high. 71- deep.

pit!CE

al .20

REALISTIC SA -10086 -WATT I*
STEREO AMPLIFIER
Here's fabulous. exciting value in

miniature! This high quality stereoCJ
f amplifier measures only 9' wide 3"

high x Of" deep. And yet It has sepa-

RICE
ra e ganged volume, balance and tone con -

trots. Plus speaker intout, mono/stereo, phonol
tuner and power on/off slide switches The ends are oiled walnut, with match-

ing enamelled metal top. The front panel is satin aluminum and walnut -brown
ice al.'" enamel. Frequency response is 50 to 10.000 Hz + 3dB. Output 3 watts r.m.s.

per channel into 8 ohms. Inputs are 100mV for both phono and tuner.

SPECIAL OFFER!
TEC HR -407 HEAD-
PHONE RADIO
when you want to listen to
the radio all by yourself
Then this will wive the
probWm Separate volume
and tuning controls very

any -to -use knobs Frequency range is
535 to 1E05 kHz medium wave band
Maximum output is 300 mW
*mat Price C7 65 ROC PRICE ES

Ao-40-at-A

EAGLE LC.07 STEREO
MOVING -MAGNET
CARTRIDGE
Here's your opportunity ---

to own a transcription cartridge
for the price of a ceramic! Is specially de-
signed to match top quality tone arms, and
to get the very best from your amplifier.
0.7 mil diamond stylus. Output: 7mV per
channel. Frequency range: 2021.000 Hz.
Channel balance: 1dB. Channel separa
non: 2848. Compliance:12 -00.6 cm/dyne.

ROC PRICE ES 37

OLSON AM -305
40 -WATT STEREO g
AMPLIFIER
An ideal unit tar your new
stereo maws system.
It if more then [1000
below the normal retell
price I Making the AM4I5
one of Britain's best hi-fi

buys. It takes in signals from magnetic er ceramic pick-ups.
tuners (see Olsen RA -310I and tape decks. And it's gat

wen's, price ftM puts for taping and lee headphones. There ere separate bass
and treble controls. ...... te Left end Right channel volume
controls. And a loudness switch for boosting the bass end
treble notes when listening at law output levels. Frequency

20.20.000 Hz 30. Output 20 wens r.m.s. per channel
into E ohms. Inputs: magnetic pheao 3 OmV RIAA. crystal phone 100mV.
tape 160m0; tuner 1110mV. Size 11A ' wide. 4' high. Tr deep. The
specification reads wall - sounds even briar!

A-3000 38 -WATT
SOLID STATE STEREO AMPLIFIER
The A-3000 looks as good as it sounds'
Giving you a big performance this superb
audio amplifier has a lull range of facilities
on the front and rear panels. On the leant -
all the controls you're ever likely to need
plus a headphone socket. On the rear -
signal inputs. speaker outputs and a line
fuse for circuit protection.
Specifications: 16 watts rms per channel
into 8 ohms. Frequency response 20-35.000

Hz l± 2db) Inputs Magnetic. Ceramic.
Tuner, Tape, Aux. Tape Play. Size:
345mm x 300mm x 130mm.

ROC PRICE

10.50

OLSON AMMO 4 -WATT STEREO AMPUFIER
Here's marvellous value for someone just starting to at them-
selves up in audio! At only CIO -50. you get a fine amplifier in 
scratch resistant metal cabinet. with a smart brushed aluminium
front panel. It incorporate, separate tone and volume controls for
each channel. Inputs are provided for turntable (ceramic car-
tridge). tuner and tape deck or recorder. F : 70-
20.000 He 3dB. Output: 2 watts rm.s. per chariest into B shins.
Inputs: phone 80mV; tunerlaux 80mV. Size 8" wide. 21" high.
41' wide.

ZS -WATT 3 -WAY

CRYSLER

'LIVING AUDIO'
SPEAKER CE -541

This high Imhof speak.
er has its ewe
3 -way eound witch.
giving you the ideal frequency response I r

hi-fi. natural or mood music listening. Its
beautiful. heavy. oiled welout cabinet
ince 00000 tee two separate speaker units an I" woofer. end a 5'
midrange with 3' concentric tweeter. Power handling
capacity: 25 watts n m.s into I ohms. Overall frequency Fes -
porn: 3540,000 Hz. Cabinet size: 101' x x Ir. Exactly
right Per matching the most modern decor.

ROC PRICE

£2425
Nom.,

09.95 each.

CONSTRUCTORS'
KITS

TWO TRANSISTOR
RADIO KIT

Complete with solar cell
12.50

10 PROJECT
INTEGRATED CIRCUIT KIT
Build a radio, morse key, etc.

1310

SOLAR ELECTRONIC KIT
20 ways of harnessing

the sun's energy
L4.50

TWO OCTAVE
ELECTRONIC ORGAN KIT

Make your own music.
Complete with speaker

£450

LIMITED STOCKS
BUY NOW FOR XMAS!

ROC

£17
Normal Price

75 00 per pair,

R.441 3 -WAY MATCHED SPEAKERS
These will do justice to your amplifier - and to your

pocket. Al only C17.80 a pair. they are real value -for -
money. Each cabinet is heavily lagged and teak finished.
They handle 16 watts rms (8 watts rms each). Each
loudspeaker contains a large dual cone base unit. plus a
separate tweeter. Frequency range 10 to 19.000 Hz. Size
litin high. gin wide. 6'r.in. deer,

ROC PRICE

NP1r1131 NIL! 2

EV 455

PALACE AII/FM/NIPX STEREO TUNER AMPLIFIER SSA -1111
This is one of the lowest priced atero weer amplifiers an the

market. It coven the lull nape of both AM and FM broadcast
Ms. And when you're switched to FM. en indicate,

lights up when a Mares signet is received - that's the time to
switch to 'Starlet The SSA -11 has all the fecilities you'd ex -
pact to find en tuners costing twice as much - separate vol-
ume. ban. treble. balance end tuning control'. Selector twitch
for tape. phone. AM. FM. . Jack seeker en front penal for
stereo headphones. Frequency range: FM 18.101 MHz. AM
535-1805 kHz. Frequency response: 50.10,000 Hz ± 31111.
Power output 4 watts total music power into twe I slew
s: salters. Size: 18' wide. 41' high. I' deep.

ROC 7 -WATT STEREO AMPLIFIER
CHASSIS SK -317
This exclusive a.,
ROC Stereo r.c
Chassis is
completely
sell -contained. and
it costs (2-15 less
than the normal re-
tail value! The

SK -317 is a really Norm

compact unit measuring only 5i" wide. -

high and SI' deep. It contains its own mains
power supply. and has a ganged volume control and separate
treble control. for each channel. Specificetjen frequency ru-
pees* 40-17 000 Hz ± 3dB. output 3 5 watts music power per
channel into B ohms. input. phone. 600mV. signal -Os -noise
ratio better than 45dB.

75

ROC PRICE

£15.10
Normaltis25

20

OLSON AM -37214 -WATT STEREO AMPLIFIER
Here's a really good amplifier at a really down -to -sash price -
nearly t7 less than the normal retail value! Just look at whet
the AM -372 will do for you - reproduce signals from ceramic
or crystal cartridges. AM and FM tuners, end tape recorders.
And it gives you outputs for two sets of speakers, headphones
and tape recorders Frequency response ie 30 to 20,000 Hz ±
3dB. Output B watts r.m.s. per chennel music power into 8 ohm
speakers. Phone input 200mV. Tuner input 200mV. Size:
121" wide, 31" high, 71' deep.

ROC ELECTRONICS LTD
N. JORY Esq. 193 EDGWARE RD, LONDON, W2 lET. 01-723 6211

CALLERS WELCOME 9 6 MON TO SAT.

ALSO AT 87 TOTTENHAM COURT RD. LONDON W1
Buy it with your

TEL: 01-580 3739 OPEN 9-6 MON.-FRI.SAT. 9- 1

Return-olpost mail order
service from Edgware

Road. Orders over £10
post free (UK only).
Add 25p for p 6p

to orders under C10
HP terms

available for callers
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SPECIAL OFFER
Gerrard SP25 Mk. III L17.45Goldring G800
Teak plinth and tinted cover.
All leads supplied.
Please add CI 25 for P. & P.

TURNTABLES
Please add 75p post & packing
G d SP25 Mk. III [9.95
Garrard AP76 L17.45
Garrard 5L65B [13.95
G d 1025T -4- cart. [547
Garrard 2025TC, Sonotone

9TAHC cart. [8.75
G d 401 [2510
G d Zero 100 (Auto) [3615
G d Zero 100 (Single) [3595
BSR MP60 [940
Goldring GL72 [1140
Goldring GL72/P [2835
Goldring GL7S [26.90
Goldring GL75iP 133.90
Goldring GL85 P [5715
Goldring 101 P.C. [10.00
Leak Delta £49.50
Wharfedale Linton + cart. [26.50
Thorens TDI25A8 Mk. 11 [9115
Thorens TDI50 Mk. II [2615
Thorens TD I 50A Mk. II [32.95

AMPLIFIERS
Please add 75p post & packing
Amstrad 8000 Mk. 11 [1395
Amstrad IC2000 [2690
Amstrad Integra 4000 [21.95
Armstrong 521 (Teak cased) [44.40
Alpha Highgate 212 [2495
Alpha Highgate FA300 [30.95
Alpha Highgate FA400 [34.50
Leak Delta 30 [44.85
Leak Delta 70 [54.95
Metrosound ST2OE [14.15
Metrosound ST60 [45.50
Pioneer SA900 [85.00
Pioneer SAI000 [93.00
Rogers R/brook (Chassis) [35.80
Rogers R brook (Cased) [3800
Rogers R bourne (Chassis) [41-80
Rogers R bourne (Cased) [4835
Rotel RA2)0 [24.50Rotel RA3(0[3375
Rotel RA6I0 [50.75
Sinclair PR060 2 Z30iPZ5 [14.70
Sinclair PRO60 2 - Z30/PZ6 [16.70
Sinclair PRO60 2 Z50/PZ8

Trans [2015
Sinclair AFU (Filter Unit) [4.20
Sinclair 605
Sinclair 2000
Sinclair 3000
Wharfedale Linton
Eagle TSA149
Eagle TSA)51
Teleton SAQ 2060
Teleton SAQ 307

Global's GOLDEN
 (guarantee 

WE GUARANTEE THAT WITHIN 7 DAYS OF PURCHASE
IF ANY ITEM OF GOODS IS BOUND TO BE GENUINELY

DEFECTIVE WE WILL REPLACE THE SAID GOODS

WITHOUT QUESTION. AFTER 7 OATS GOODS ARE

COVERED BY MANUFACTURERS 12 MONTHS

GUARANTEE.

TUNERS
Please add 7Sp post & packing
Amstrad Multiplex 3000 [28-65
Armstrong 523 [3950
Armstrong 524 [3145
Rogers Ft/brook FET4

(Chassis) L3100
Rogers R/brook FET4

(Cased) (3495
Rogers R/bourne FET4

(Chassis) [43.00
Rogers R/bourne FET4

(Cased) [47.50
Sinclair PRO60 (Module) (15.75
Sinclair 2000:3000 Tuner [31.00
Philips RH690 [3300
Leak Delta FM (Cased) [53.75
Leak Delta AM FM (Cased) [60.75
TUNER AMPLIFIERS

Please add 75p post & packing
Armstrong 525 (Teak cased) L69.45
Armstrong 526 AM/FM

(Teak cased) [7715
Leak Delta 75 [120.95
Philips RH78 I [50.00
Philips RH702 [8210
Teleton 2100 [2945
Goodmans One Ten [9940
Rogers Ravensbrook

(Teak cased) [77.50
Rogers R/brook (Chassis) [71.00
Goodman, Module 80 L11800
Alpha Highgate 150 [4425
Alpha FR 3000 [66.00

SPEAKERS
Please add £1.25 for post &
packing Price per pair
Amstrad 138 L1470
Wharfedale Denton 2 [28.50
Wharfedale Linton 2 [35.75
Wharfedale Melton 2 [47.45
Wharfedale Dovedale 3 [59.90
Celestion Dillon 120 [38.50
Celestion Ditton 15 [5240
Celestion Ditton 25 [85.50
Celestion County (new prod.) [35.50
Goodmans Double Maxim [47.85
Goodmans Mezzo 3 [46.95
Goodmans Magister [76.95
Sinclair QI6 [12.50

CARTRIDGES
Please add !Op post & packing
Goldring G850 [125
Goldring G800 [5.50
Goldring G800E
Goldring G800 Super E
Shure M3D
Shure M44E
Shure M5SE
Shure M75E Type 2
Sonotone 9TAHC

052o*
Plus 35p P. & P.
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
Garrard SP25; 2025TC; 3000;
AT60; 2000; 2500; 3500; 5100;
1025; SL65B; Also for BSR,

a.
McDonald MP60 and others.
For AP76; AP75; SL72B; SL75;

All prices correct SL95B . [420 plus 35p P. & P.
at time of going Also finished in walnut to match

to press E. & O. E. Japane e equipment -at no extra.

LOBAL 11=0
DISCOUNT WAIRENOUSES

0.50
[1415
[3 85
[4.85
[5.60

[10.00
[I65

[1740
[10.95
[2820
[44.75
[24.95
[3440
[10.50
[22.50

Dept.( PE16) 174 Pentonville Road, London, N1. Telephone 01 .278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

Ilford, Essex. Tel: 01-550 1086.
Open Monday to Saturday 9.30 a.m. to

6 p m LATE NIGHT FRIDAY 7 p.m.
MAR. ORDERS. Order with confidence Sena Postal Order. Cheque.

. Money Orde. Bank Draft. Giro or Cash by Registered
Mail CALLERS. Please note that cneques can onry be accepted together
wIn cheque cards Inot Barclay Card)

for fasteasv
reliable soldering
ErsEn Multicore Solder contains 5 cores
of non -corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required.

IDEAL FOR HOME
CONSTRUCTORS

kikccie.
gr.--

Size 1 cartons all at 25p each
in 40/60, 60/40,
or Savbit alloys in 7 gauges.

EASY-TO-USE
DISPENSERS

Size 5
(Savbit) 18swg,
18p (illustrated)

Size 19A
(60/40 alloy)
18swg. 18p

Size 15
(60/40 alloy)
22swg. 22p

BIB WIRE STRIPPER AND CUTTER

111111111111

Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6 BAspanner ends,
ground cutting edges Price 32p.

i Also available,
/1/E14h de luxe Model 8. Price 58p.

From Electrical and Hardware Shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

ELECTROKIT
Now available from one company are complete kits for
many of the articles published in the Electronics, Radio
and TV Journals. Examples of our range are:

SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971),
L1050, including P. & P. This kit includes all the parts for
the assembly of this popular and reliable system. The hard-
ware and instruction data are included.

ELECTRONIC PIANO (P.E. Sept. 1972), price £41,
including P. & P. This kit consists of all the resistors,
capacitors, presets and semiconductors to complete this
project. The hardware and keyboard are not included in
the kit.

DRILL SPEED CONTROLLER (E.E. Aug. 1972). Kit
consists of resistors, rectifiers, thyristor and tag board as
specified in the article, price £1.05, including P. & P. Kit
with M.K. box, plate and switch, price £2.05, including
P. & P. We shall also be offering kits for most articles
published in the P.E. and other popular electronics
magazines and will be pleased to quote prices.

Send for details of Light Dimmer and WindscreenWiper
Delay Kits (please enclose S.A.E.). At present we can only
accept orders by post but if you have any inquiries please
phone 01-286 5282.

ELECTROKIT
126 Headstone Road  Harrow  Middlesex
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THE HY41
The HY41 supersedes the popular HY40 introduced by ILP last year. This highly improved

module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at
1KHz into 8 ohms!) and is electronically and mechanically compatible with the HY40.

With this important improvement the HY41 retains all of the quality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive
manual are included in the basic kit. No further components are required to construct a complete
power amplifier of extremely high performance sufficiently versatile to provide power not merely

for Hi-Fi but also for public address systems and industry.
The free manual gives a full circuit diagram of the HY41 and its various applications including

a complete stereo amplifier.
Like its predecessor the HY41 is based on conventional and proven circuit techniques developed

over recent years.

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts
R.M.S. continuous.

LOAD IMPEDANCE: 4-16 ohms.
INPUT IMPEDANCE: 30K ohms at 1KHz.
VOLTAGE GAIN: 30db at 1KHz

TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05%)
at 1KHz.

FREQUENCY RESPONSE: 51-1z-50KHz + 1db.
SUPPLY VOLTAGE: + 22.5volts D.C.
SUPPLY CURRENT: 15.8 amps maximum.

PRICE: inc. comprehensive manual, P.C. board, five extra components and P. & P.. -
MONO: £4.90 STEREO: £9.80

UNIQUE HYBRID PRE -AMPLIFIER
The HY5 has rapidly established a position in the WORLD as the sole hybrid

pre -amplifier to contain all feedback and equalization networks within an integrated
pre -amplifier circuit.

Supplied with the HY5 are two stabilizing capacitors and by the addition of
volume, treble and bass potentiometers it is ready for use.

Imernally the HY5 provides equalization for almost every conceivable input, the
desired function is achieved by use of a multi -way switch or by direct interconnection,

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it
to be run off any unregulated power supply from 16-25 Volts and a balance circuit
which, when linked by a balance control to a second HY5, forms a complete stereo
pre -amplifier.

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5
combines extremely low noise with a high overload capability. When used in con-
junction with the HY41 and PSU45 forms a completely intergrated system.

INPUTS
Magnetic Pick-up (within ±1db RIAA curve)

2mV. 47K
Tape Replay 'external components to suit

herd). 4mV. 47KR
Microphone (flat) 10mV. 47K
Cerarric Pick-up (equalized and compen-

sat3ble) 20-2000mV. variable.
Tuner (flat) 250mV. 100K Si
Auxiliary 1 250mV. 47K Q
Auxiliary 2 2-20mV. 100K

OUTPUTS
Main Pre -amp output 500mV.
Direct tape output 120mV. 1111111110111111imomim
ACTIVE TONE CONTROLS (Baxendall)
Treble + 12db.
Bass + 12db.
INTERNAL STABILIZATION
Enables the HY5 to share an unregulated

supply with the Power Amplifier.
SUPPLY VOLTAGE
16-25 volts

PRICE: MONO: £3.60

SUPPLY CURRENT
6mA approx.
OVERLOAD CAPABILITY
better than 26db on most sensitive input
infinite on tuner and auxl.
OUTPUT NOISE VOLTAGE: 0.5mV.

STEREO: £7.20

POWER SUPPLY PSU45
The versatile P.S. U.45 is designed to supply your HY41's +HY5's in stereo or mono format.

Specification

Input:, 200-240 Volts.
Output. + 22.5 Volts at 2 amps.
Overall Dimensions: L. 7"; D. 3.8"; H. 3.1"

PRICE: £4.50 inc. P. & P.

CROSSLAND HOUSE ° NACKINGTON.CANTERBURY.KENT

CANTERBURY 63218
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HOME RADIO (Components) LTD. Dept. PE, 234-240 London Road, Mitcham CR4 3HD Phone 01-648 8422
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11. diatIV/I/
Christmas Presents a Problem !
We can take it for granted that she will be buying you the
very thing you've set your heart on, so let's concentrate
on that superb present you are so generously thinking of
buying her! Simple-as everybody knows, today's finest
range of radio and electronic components is to be found
in the Home Radio Components Catalogue. You could
buy her a copy, so that she can pick out just what she
wants. On second thoughts, that might complicate
matters. Better make the choice yourself. After all, you
want it to be a surprise for her on Christmas morn!
Moreover, you'll both have the Home Radio Components
Catalogue, and can spend many hours together, browsing
through it. The Catalogue is crammed full with details of
8,000 items, of which about 1,500 are illustrated. It costs

cuotO
Rose icak~01.11.n)

The price of 70p
applies only to cata-
logues purchased by
customers in the
UK and to BFPO
addresses.

only 70 pence, including post and packing, and each copy
contains 10 vouchers worth 5p each.
Of course, you can call at our shop (we're open 9 to 5.30
Monday to Saturday, except Wednesday .9 to 1) and get
just what you want straight off the shelf. Incidentally, a
catalogue bought this way will cost you only 50 pence.
Whether you order by post or buy over the counter you
should join our Credit Account Service. It's the simple
and convenient way of buying all your radio and electronic
components. We supply pre -paid envelopes and order
forms, and no matter how many orders you send us you
make only one payment per month. Full details and entry
forms are in the catalogue.

oir POST THIS COUPON with your cheque

%%1
or postal order for 70 pence

OOOOO si MEE MN MM INN MI II= MMMMMMM

11[Ziir

HOME RADIO (Components) LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD
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FIFTY YEARS OF BROADCASTING

ANNIVERSARIES are always useful when they provide
excuse to pause and look back over some really

significant period. The pause is fully justified on the
occasion of the BBC's 50th birthday. There is no
question that these 50 years of broadcasting in the U.K.
have had tremendous and lasting effect upon the
individual and upon society as a whole. The history
of broadcasting is also the history of the emergence of
electronics, although the precise origins of both are
indefinable or controversial, and go back certainly far
beyond a half century.

In November 1922 the British Broadcasting Com-
pany was formed by a group of leading wireless manu-
facturers, at the behest of the G.P.O. This action
followed years of agitation by various individuals and
groups in this country. One of the most active pressure
groups was the Wireless Society of London (later the
Radio Society of Great Britain) representing the large
number of amateur constructors and experimenters the
new medium of wireless communication had already
attracted. At the time, broadcasting was already in
full swing in the United States where more than 300
registered stations were operating; in Europe regular
broadcasts had been made from The Hague since 1920;
while in this country irregular transmissions had been
made throughout this period by the Marconi Company.

In 1926 the BBC was reconstituted as a public cor-
poration by Royal Charter, fully committed to the
public service concept by its indomitable chief executive
J. Reith (later Lord Reith). High-minded principles and
the uncompromising way in which they were applied
produced a powerful, influential monopolistic organisa-
tion which has always, been the centre of much con-
troversy. The BBC during the past 50 years has been
held up as an example of public service at its best, by
some; while it has been condemned as an autocratic
body out of touch with (or indifferent to) contemporary
public opinion, by others. Political attitudes aside, all
objective observers must acknowledge and pay respect
to the integrity of purpose and high standards insisted
upon and maintained consistently throughout these 50
years by the BBC, in both programme and engineering
matters.
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By

0. R. Baines

A game using a simple operational
amplifier to simulate some of the
characteristics of a car rally.

THE average car -race game suffers from two major
drawbacks; all the cars taking part usually have

identical characteristics and there is little or no room
for skill. Here in a simple and inexpensive unit both
drawbacks are overcome.

Not only are five different cars offered for use,
with differing road -holding, braking and acceleration
characteristics, but skill in manipulating brake and
throttle is hard to come by. Players must use this
skill in order to drift round corners at the maximum
speed permissable without skidding off. Obviously,
the winner will be the player who can acquire this
skill the quickest.

The whole unit is completely self-contained and
can be built for about £3, using spare materials for
the case.

BASIC RALLY GAME IDEA
On the left of the front panel (see photograph) is

a bank of five press -switches with the names of five
cars, one of which must be selected before the unit
can operate. Next to it is a variable resistance that
is set to represent the present speed that the car is
supposed to be travelling-from 0 to 100 m.p.h.

Brake and throttle are simulated by variable
resistances, but other than identification labels there
are no dial markings round the track of the pointer
knobs; players must accustom themselves to their
particular car and use judgement in their setting.

In the centre of the front panel is a flap that
conceals a voltmeter and when the player has
adjusted the previous controls he lifts the flap to
read his resultant speed. Since I volt represents one
square of advancement on a playing board and also
represents 10 m.p.h., conversion is easy.

When the player's car enters a corner, he sets a
rotary switch to represent the severity grading of
the corner and then presses a pUsh-button. If the
lamp above lights up, the car is deemed to have
skidded off. Full details on how to play the game
are given at the end of this article.

J.1;4,,t4411Xr444
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Fig. 1. Simplified circuit showing principle of operation

SIMULATION CIRCUIT
Fig. I shows a simplified schematic diagram of

the whole unit. A 12V positive supply is presented
to VR1, the SPEED control, which is arranged in a
simple voltage divider system. Since RI is equal
to VR1, the minimum voltage output is half the
supply, i.e. 6 volts.

The resistor is used because if VR I was returned
directly to earth, the input of the amplifier would
also be earth and the output to the meter would be
nil. Hence when starting off from rest the cars would
achieve a speed of nothing; racing their engines
without letting the clutch out, so to speak.

The next unit is a very interesting one that is
really the heart of the system. It is a direct current
amplifier with considerable negative feedback. Since
it is direct current that is being amplified, capacitance
coupling is out of the question and recourse must
be made to direct coupling. The circuit used is a
direct coupled d.c. amplifier which has a large input
impedance, a very large gain, and considerable nega-
tive feedback, otherwise termed an operational
amplifier.

OPERATIONAL AMPLIFIER
Let us assume that the gain of the amplifier is

10,000 and that the voltage out is 10 volts. This
would mean that the voltage at point "P" in Fig. 1

is 10 - 10,000 = 0.001 volt and considerable cur-
rent is flowing back through Rf to maintain this very
low figure-virtually at earth potential. It follows
that increasing the value of RE will reduce this cur -

Table 1: VALUES OF INPUT VOLTAGE TO
ACHIEVE 10V OUTPUT (where possible)

Rf Ri R1 Rr
33k Li 4-7k S2 6.8k i2 83k 12

68k 11.0V 85V 6.5V 5.75V
83k S2 9.0V max 9.9V 7.5V 6.6V
97k S2 5.4Vmax 11.5V 8.6V 7.6V

118k SI 1.0V max 6.8V max 10.6V 9.3V

rent, raise the voltage at point "P" and raise the
output voltage.

R; has the opposite effect; raising this value will
lower the voltage at point "P" and hence the output
voltage. The analogy to accelerator and brake is
obvious; RE becomes the accelerator and R in
becomes the brake. See Table I.

Of course R i and Rf have upper and lower
limits. The upper limits are no problem, but by
adjusting the lower limits we may readily obtain
different responses to the variable resistors. These
are set to the individual car characteristics. (See
Table 2 and Fig. 2). It will be seen from Fig. 2
that there is a choice of fixed resistors of differing
values. Which one is chosen depends upon which
switch is pressed. Then there is a small fixed resistor
common to all and finally VR2, which is the brake.
The total resistance equals R in.
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To TR1 base common pos.

VR1+on tog strip

10

Fig. 2. Breaking is simulated by R2 to R6
switched in the brake position R,

Table 2: RESISTOR BIAS VALUES Feedback resistance Rf

CAR
(switch

R,
(brake)

RI
(acce-

P.
(max.

R,
(road

no.) lerated) speed) holding) 3.3k11 VR3, 5kfl

1 68k 2.2k 4.7k 6.8k
2 68k 3.3k Nil 5.6k
3 47k 4.7k 4.7k 5.6k Fig. 3. The basic operational amplifier with the
4 47k 3.3k 2.2k 8.2k practical feedback resistance Rf
5 56k 2.7k Nil Nil
VR 50k 5k

Fig. 3 shows the operational amplifier and its
associated low output -impedance stage. The circuit
is surprisingly simple; TR1 and TR2 form the ampli-
fier. Since they are direct coupled as a super -alpha
pair, their individual current gains are multiplied.
Notice particularly from where the feedback is taken.
At this point (TR2 emitter) the voltage rise is
out of phase with the base of TR1 and hence nega-
tive feedback.

In the prototype, the car -selection switches were
only two -pole (see components list), so another selec-
tion of fixed minimum values were not provided for
the feedback. However, from experimental work
that has been done on the prototype, and for those
readers who might prefer to use three- or four -pole
switches, values have been given in Table 2. Not
much can be gained in this way, however, and
those who wish to incorporate only two -pole switches
can be happy in the knowledge that the system works
well.

An emitter -follower TR3 provides a low -
impedance output that will not load the previous
stages. The meter is arranged so that the resistance
of the meter coil provides the emitter resistance.

1/[-11-1[
151,6V B2,6V

V
Nro

common pos.
ton tag strip

Normally, the collector is returned to the positive
rail directly, but the insertion of resistor Re in the
collector lead will reduce the maximum output volt-
age. This is a useful facility for those who would
like to limit the Maximum speed of different cars;
values are given in Table 2.

ROAD -HOLDING
From the meter, the current goes to a push-button

(S7 in Fig. I) which is included for three reasons.
Firstly, there will be many game moves in which a
corner is not encountered; secondly, illumination of
the lamp would give players a valuable clue as to
the position of the meter; and finally, current con-
sumption is very low at 6mA, but jumps to over ten
times that figure when the button is depressed and
the lamp lights.

The corner selection switch S6 selects, in the first
position, the battery on/off, while each of the other
five positions selects a voltage -divider such as is
shown as Rd and Re. All resistors in Rd are con-
nected together and fed to the Schmitt trigger, while
those in Re are selected by the car press switches.
Thus the actual voltage division that takes place
depends upon the severity of the corner and the
car selected. See Fig. 4.

OFFo

R13
33 n

Fig. 4. Switching for road holding ability
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R13toR22
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100
kfl

Fig. 5. Switch trigger and lamp driver

SCHMITT TRIGGER
Transistors T R4 and TR5 in Fig. 5 form a Schmitt

trigger that will trigger the output of TR5 when the
incoming voltage rises to 1.5 volts. When TR5
turns on, 'TR6 switches off, hence nearly 6V appears
across the, lamp, making it glow. The resistor in
series with the lamp is a current limiter.

CONSTRUCTION
The constructor should start by obtaining his

bank of press switches. There are many types avail-
able and many suitable as far as the circuitry is
concerned. The panel may then be cut and drilled
to suit, following the dimensions given in Fig. 6.
The hole for the meter may require adjustment as
well as extra fixing holes.

The hole in the top right-hand corner is to view
the lamp. This was just drilled and countersunk,
but readers may prefer to use a coloured plastics
lens.

Before the panel can be painted, the meter -cover
flap must be made. (Fig. 7). The two small brackets
were made from thin (24 s.w.g.) tinplate, while the
flap was made from thicker (18 s.w.g.) aluminium;
as was the panel. A small *in x fin lug was left on
each of the two top corners to fit in the vi ,in holes
in the brackets. This provides a very simple hinge
for the flap. Notice that the flap has a 30 degree
bend across it so that it lies flat on the face of the
meter. When complete, glue a strip of felt on the
underside in order to prevent scratches on the cover
glass.

When the flap has been fitted-the meter having
just been offered in position-the panel can be
painted and put to one side while the case is made.

Make the bottom of the case next, ensuring that
it is the same length as the panel (Fig. 8). Cut this
from Bin ply for rigidity, then cut two ends from
}in ply to the dimensions given; glue and pin them
over the ends of the base. Cut the top also from a
sheet of }in ply. Make sure that it is exactly the
length of the base plus the two ends, then glue and
pin it on top of the ends.

Glue and pin +in square fillets inside the front to
take the panel, and on the base to hold the batteries.
When the glue has set, smooth all surfaces and pre-
pare for paint or polish. Fit rubber mushroom feet
to the base.

Rally driver circuit board
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Fig. 6. Front panel drilling details and label layout

Fig. 7. Details of the brackets and flap for the
meter

To circuit board
+ -

2 Holes 'A'6BA clear
2 Holes' 6BA clear &

C/sunk (ate text)
4 Holes'C'I/idia
2 Holes o'/4 dia
5 Holes'ES/ig dia
4 Holes Y3/8. die
1 Hole G'1Vi dia

Fig. 8. Dimensions of case construction

wipers of Stb to S5 b

Trigger Feedback Battery Emitter Amplifier input
R23 from amplifier -ye Follower TR1 b

TR 2 e TR3e Fig. 9. Wiring of front panel components
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WIRING
All the switches, potentiometers and the meter

can now be mounted on the panel and the wiring
as shown in Fig. 9 undertaken. Seven wires lead
off to the circuit board; leave these at least 4in
long. To save confusion, it is best if these wires
are colour -coded. The battery clips are joined so
as to connect the two 6V batteries in series; the
negative wire is taken to the tag strip, and the
positive to one central tag of S6.

VR2

vipor

VR3

+t q strip

0
00000 000 o o 0000 o 000wo oo 0000 o o
o

: R 8 Ac.R91R4 R24

0000
0
0
0 00 00 0 0 0 0 0

R27

TR 5

o 0 o o 0 0 0 0 0

o R28

0 0
0 0 0

o 0 0 0 0 o 0 o 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0

0
c TR6

X To common neg
-on top strip

if

To MEI+
To RI3 to

R22 To LPI

0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 00 0 0 0 0 0 0 0 0
0
0
0
0
0
0
0
0
o

Fig. 10. Layout of components on s.r.b.p. circuit board
and underside wiring

CIRCUIT BOARD
It will be seen from the photographs that there

is ample room inside the case and that a small
circuit board will hold all the active components.
The components are arranged in two distinct sections,
sharing a common 12 volt supply line and a common
earth. A suggested wiring layout is shown in Fig. 10.

Solder all the wires to appropriate points on the
circuit board before putting it all into the case.
Check all wiring against the circuits before connect-
ing the batteries and testing. If for any reason the
operational amplifier is not functioning as it should,
adjustment of resistors in R;,, or Rf or both may
solve the difficulty.

When all is satisfactory it can be assembled in
the case. The circuit board sits on top of the
bottom front strip and on a similar strip at the
back, while the batteries are held by similar wood
strips glued to the case. The panel is fastened to
the fillets by four lin chrome -plated screws. Finally,
a back of hardboard may be pinned into place, its
edges chamfered and smoothed.

COMPONENTS .

Resistors
R1 10k S2 R11 47k i) R21 8.2k
R2 68k 1-1 R12 3.3k 12 R22 10k II
R3 68k SI R13 33k 12 R23 100k SI
R4 47k S2 R14 221a1 R24 2.2k
R5 47k SI R15 15k S2 R25 1k S2

R6 56k S2 R16 10k R26 33k 12
R7 33k II R17 8.2k S2 R27 47k
R8 6.8k S2 R18 6.8k 12 R28 68 11

R9 47k 12 R19 5.6k C1 R0 See text and
R10 1k CI R20 5.6k i2 Table 2
All +100% f watt carbon

Potentiometers
VR1 10k S2 linear carbon
VR2 50k 12 log. carbon
VR3 5k S2 linear carbon

Transistors
TR1, TR2 2N2926G
TR2, TR3, TR4, TR5 2N2926R or 0
TR6 2N2196

Meter
ME1 Voltmeter 1OV f.s.d. type MRA38 or similar

Lamp
LP1 6V 0.06A m.e.s. with holder.

Switches
S1 to S5 Push button 2 or 4 pole changeovers

on common frame with reset, or separate toggle
switches

S6 2 -pole, 6 -way rotary wafer switch
S7 Single -pole, push button on/off

Batteries
B1, B2 6V each style PP1 (2 off)

Miscellaneous
Battery connectors (2 pairs)
Aluminium panel 16in x 4in
Plywood +in for case and fin square section

strip
Component wiring board or printed circuit board

approx. 4.5in x 4in or less
Glue, pins, knobs

Wiring of switches S1 -S5
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Components mounted on rear of rally driver front panel

GAME PREPARATION
A large sheet of card is obtained (the larger the

better) and a road route marked out on it containing
plenty of junctions, bends and corners of differing
severity. Hazards, landmarks, buildings and other
obstacles can be incorporated to choice. It is worth
marking lanes into spaces or car -lengths. Mark a
starting/finishing line, and grade each corner and
hazard.

PLAY
Toy cars are placed in each lane at the starting

line. Players may toss a coin for choice of lane.
The last player to place his car has the privilege of
moving off first. Each player specifies which type
of car 'he is using and of course must stick to it
throughout the game. A note is made of all choices.
There is no limit to the number taking part, and
any number of players may specify the same type
of car.

In his turn, each player adjusts VR I to his present
speed, presses the switch for his type of car, then
adjusts brake and/or throttle to his satisfaction. He
lifts the flap and reads the voltmeter to the nearest
whole division. Once he has lifted the flap he cannot
readjust the controls until his next turn; he must
lower the flap again afterwards. The player then
moves his car the number of car lengths equal to
the meter reading up to a maximum of ten lengths.

If during the course of this move he encounters
a corner, he sets S6 to the numbered grading of that
corner, from I to 5, with "I" being a slight bend
and "5" the inside track of a hairpin. He then
presses the button and if the lamp lights he spins
off the track and misses the next turn. The turn
after that he restarts from where he spun off.

LANE DISCIPLINE
Only one car is allowed in a square at a time.

Changing lanes is permissible, provided that in the
lane into which he wishes to move or cross, there is
no car nearer than four lengths behind; that is,
there must be three clear lengths.

Cars wishing to overtake another may therefore
be boxed in by a third and in these circumstances
he must match his speed with the slower car in
front. Failure to do so-that is, if his move would
ordinarily take him beyond the car in front-means
that he again must spin off the track and miss a
turn.

Of course, players may use this technique deliber-
ately to force a car behind off the road, and there
will be many cases where a player over -compensates
or grossly mishandles the brake, bringing his car to
a halt in the path of another. Unless the one behind
can overtake without hindering a third, or unless he
too can halt, then he must spin off and miss a turn.

CONCLUSION
Constructors preparing a track may have as many

bends as they wish, but at least one good straight
should be included-particularly if the top speed
of some cars is limited in the manner described.
Hazards such as chicanes and islands could also be
introduced and constructors should bear in mind that
the inside lane on a bend may have fewer car -
lengths in it, but rate a higher corner -severity.

Much of the success of the game and the enjoy-
ment derived is in the road layout, and it will prob-
ably be worthwhile to collaborate on this with
someone who has had real rally driving experience.*

.0
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SPACIWAICH
BY FRANK W. HYDE

SOVIET SPACE PROBES
Some additional information has

now become available from Russia
which relates to the Mars -2 and
Mars -3 space probes. Some of the
work done by Mars -3 has already
been reported here. The additional
information was obtained with
infra -red radiometers operating in
the 8 to 40 micrometre band.

The system of measurement was
such that the tracks of the probes
went from the southern hemisphere
to the northern hemisphere of
Mars, going through the seasons
and all parts of the day. The
temperature of the surface of Mars
was plotted through these periods
and showed that the variation was
from -13°C to -93°C.

From this data a clue can be
obtained as to the structure of the
surface, and the climate can be
assessed. The low temperatures at
night seem to indicate that the sur-
face cools quickly after sunset. If
this is the case then it points to ihe
heat conductivity of the surface as
being low and consistent with dust
or dry sand in a comparatively rare-
fied atmosphere.

Generally speaking, there was a
difference between the dark areas
or seas, and the light areas or con-
tinents. The seas were warmer by
some 10°C and this is no doubt due
to lower reflective power in these
areas. This is true of one special
area, a dark region known as
Cerberus, which lies north of the
Cimmerian sea. It is likely that the
higher heat conductivity is due to
rocks projecting from the surface.

In February when the probe
Mars 3 was in the region of the
northern ice cap the infra -red
radiometer recorded a temperature
of -110°C. Such a reading indi-
cates that the polar cap consists
mostly of solid carbon dioxide.

This cap remains all through the
year. There is also indication of
some water -ice. The southern ice
cap disappears in summer.

DRY MARS
The Soviet scientists have said

that it is possible that the north
polar cap contains more carbon
dioxide and water than in the whole
of the Martian atmosphere. The
actual precipitation of water on
Mars is about 0.02 of that of the
earth's atmosphere. Mars, there-
fore, is much drier than earth based
experiments and measurements indi-
cated.

The dust storms on Mars still
remain a mystery. Measurements
have shown that the particles of
dust are about one micrometre in
size. These would settle very
slowly, thus these dust clouds often
endure for up to three months.
One thing that has been noted with
these clouds is that an increase in
wavelength of observation can make
them more transparent to the scan-
ning photometer. Some particles
are found to be as much as ten
micrometres in size but these settle
very quickly.

It is interesting to note that the
two spacecraft from the Soviet
Union have relied on astrophysical
instruments for their observations
whereas the United States have
relied mostly on television. Such
combination of observations should
yield a much more positive accumu-
lation of data for comparison.

So far the information from the
various probes since 1965 has led
to comparisons of earlier measure-
ments. For example, in 1969
Mariner probes 6 and 7 recorded
atomic hydrogen levels substantially
higher than those recorded by Mars -
2 and Mars -3. The possible explana-
tion is that either there is now a
smaller amount of water vapour
present, or that the temperature has
fallen.

Finally, the presence of a shock
wave due to the solar wind
interacting with the upper levels of
the Martian atmosphere, was
detected.

GALAXY THAT EXPANDS
FASTER THAN LIGHT

Radio telescopes at California
and Massachusetts, working as an
interferometer with 100 million
wavelengths as a base line, and
enabling changes of 0.001 second of
arc to be detected, were focused on
the source 3C 120, a quasar.

Astronomers D. B. Shaffer, M. H.
Cohen, David Jauncey and K.
Kellerman were examining the fine
structure of this source and when
they compared the present results
with some made about eight months
before, they observed considerable
structural changes in the source.
The movements observed, when

reduced to a measurement of
velocity, indicates that the "blobs"
of matter were moving apart at two
to three times the speed of light.

There have been previous records
in two quasar explosions which
indicated speeds faster than light.
However, the uniqueness of this
new result lies in the fact that
whereas the two previous events
were quasars with a high red shift,
about which some astronomers now
have doubts, the results from 3C
120 are from a source of quite low
red shift. In this case there is no
longer the criticism that the
apparent high speed is because the
distance from the earth is much less
than supposed. The distance of 3C
120 is not in question. The situation.
has thrown the whole problem into
a turmoil again.

CRUST OF THE MOON
The artificial production of

seismic events on the moon by
crashing spent stages and lunar
module ascent stages plus one
authentic meteorite of about six
feet in diameter, have now pro-
vided a great deal of data from the
seismic observatories on the moon.
Altogether there have been about
six artificial impacts and these have
enabled the reflections from the
various layers of the moon to be
measured.

There is a sharp increase in
velocity from 0.1km per second at
the surface to 5km per second at
a depth of 10 kilometres. These
figures are consistent with the struc-
ture of the moon soil and frag-
mented rock. As the depth

- increases the velocity would be ex-
pected to increase due to the com-
pacting of the rocks. At a depth
of about 25km there is a sudden
increase in velocity to 6.8km per
second and this continues down to
a depth of 65km. Down to 25km
the structure is consistent with
basalt but from there on to the
65km level there must be some
other type of rock. At this level
also there is another change in
velocity which rises to 9km per
second. The geologists working on
the projects maintain that this indi-
cates a major structural boundary
which may be the junction of the
crust and the mantle.

The meteoritic impact revealed
that the upper mantle velocity was
similar to that of the earth with a
velocity of 8.2km per second. If
this is so, the moon may have a
mantle similar to earth.

The measurements also suggest
that there is a core at a depth of
about 600km. This is the first direct
evidence of a core. Having got so
far, the last opportunity for direct
observation comes in December
with Apollo 17. At the moment it
would seem that the crust of the
moon is twice as thick as that of
the earth.
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Seriettr,

by K. Lenton -Smith

ELECTRONIC MUSIC (as distinct
from amplified conventional in-

struments) is often thought to be a
relatively modern subject. In one
sense it is, if Music Concrete is
implied. In its real sense, the roots
go back nearly 150 years, the recent
pace having accelerated through
technological advances.

C. G. Page described his music
production methods in 1837 in the
American Journal of Science in an
article entitled "The Production of
Galvanic Music". In the following
year, C. E. L. Delezenne published a
paper describing how a contoured
iron wheel, rotated in front of an
electromagnet, could produce a

musical signal.
Professor Thaddeus Cahill

patented his Teleharmonium in 1897,
consisting of 58 alternators. As
amplification was then unheard of,
each alternator produced a musical
frequency which could be played
directly into a telephone system: the
sine wave outputs could be mixed to
produce various tone colours-so
pointing the way for those who were
to lay down, some 40 years later, the
basic principles behind many modern
electronic musical instruments.

MUSIC CONCRETE
The BBC Radiophonic Workshop

and Daphne Oram are names that
will be familiar to those interested in
Music Concrete.

To produce this kind of music a
tape recorder with 12 interchangeable
capstans is required: with this, any
sound may be recorded to produce a
chromatic scale, provided that the
source frequency is fairly steady.
Re-recording this tape at different
tape speeds on another machine
will provide super- and sub -octaves
of the sound source: careful cutting
and splicing of these tapes can be
done to produce a musical com-
position containing brilliant arpeg-
gios and other unusual effects. A
drum, cymbal (a very complex sound)
or even a tap dripping into a basin
are typical of the sound sources used
in this work.

Rhythmic sounds are normally

produced by tape loops, perhaps
using the basic source after its
frequency has been taken down
several octaves. After rhythm,
melody, and special effects have
been combined and reverberation
added, the end result will either be
fascinating or unpalatable-accord-
ing to one's personal taste.

This type of work calls for several
tape recorders and other special
equipment, such as variable tone
sources, re-iterators and reverbera-
tion devices. It is thus somewhat
out of the amateur's field, except for
the most rudimentary experimenta-
tion. The author admires the patience
and skill of those prepared to make
their music this way, but this type
of work is not, of course, Strictly
Instrumental.

EARLY INSTRUMENTS
No real progress was made until

amplification became a reality. Then,
many ingenious inventions followed,
most of which are now merely in-
teresting curios.

The Trautonium, developed by Dr
Friedrich Trautwein of the Radio
Research section at the Berlin
Academy of Music, was demon-
strated in Berlin in 1930 and created
considerable public interest.

The circuitry was fairly simple-
an amplified relaxation oscillator:
later versions had some tonal varia-
tion and an improved fingerboard.
It was the electronic equivalent of a
one -string -fiddle, the charge -
discharge characteristic of the neon
tube being the same sawtooth as
obtained by drawing a bow over a
string.

Another early instrument was the
Theremin, which employed the prin-
ciple of heterodyning two r.f. oscilla-
tors to produce an audio beat -note.
Frequency variation of one oscillator
was achieved by hand capacitance,
using a small antenna: the player
thus had to "feel" for his pitch, much
like a string player. Though rapid
passages were impossible, it was
effective as a legato, solo instru-
ment: vibrato and glissando were
easy to accomplish.

Martenot produced a similar in-
strument, using a fingerboard to
alter capacitance in the inductively
coupled circuit.

MONOPHONIC
It is easy to overlook the fact that

a number of highly skilled musicians
play monophonic instruments (brass
and reeds, for example). Whereas
the pianist or organist might be
disinclined to consider a melody
instrument, a monophonic device
still has its uses.

The Hammond Solovox came on
the scene about 30 years ago and
was used by small bands as another
solo voice. The fact that it soon had
a number of imitators was proof of its
success. The small, three -octave
keyboard was designed to be fixed
adjacent to the upper half of a piano
keyboard, the master oscillator cover-
ing the entire 37 note range. Three
divider stages followed and, with the
master oscillator, their outputs were
labelled, Soprano, Contralto, Tenor
& Bass. Any one-or combination-
of these could be switched to a com-
mon busbar feeding a series of five
tone filters. With a knee -operated
swell and controls for attack and
vibrato, the Solovox was a useful
instrument in any small "combo".

The monophonic instrument can
only sound one note at a time (or its
suboctaves), whereas the organ/
electric piano is fully polyphonic. In
looking at earlier instruments, the
development of polyphonic instru-
ments has been ignored on this
occasion: this is because the
youngest member of the monophonic
family-the Synthesiser-is important
to many of today's musicians and
constructors. The last few para-
graphs may thus have helped, in a

way, to trace its ancestry.

THE SYNTHESISER
From the circuitry point of view,

we have come a very long way from
the Trautonium! The attraction of
the modern synthesiser is, however,
the same as it was over 40 years ago-
an entirely new sound. Multiple
recording can produce existing, and
often weird results.

The complexity of voltage con-
trolled oscillators, envelope and
noise generators, modulators, etc.
means that the polyphonic syn-
thesiser is still a twinkle in the eye
of its commercial father. I.C. manu-
facturers are going through the
throes of over -capacity: it may well
be that they will turn their attention
to simplifying the production of a
polyphonic synthesiser at some
future date,
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TAPE HEADS
We are gradually obtaining more information
about the Truvox tape heads we have, weare told
that these have been wound In a very ingenious
way so that winding may be coupled either in
parallel or in series depending whether high or low
Impedance le required. We also have matching
erase heads and now offer these in pairs. 1 record
and I erase head. Price of the 2 track 45p per
pair. 4 track 70p per pair. Pair mounted on
plate 45p extra.

I R.P.M. MOTOR
Made by the famous Smiths Company. 240V
00 cycle mains working. Ideal motor to drive
clock mechanisms. Price £1 each or 10 for 19.,

DRILL
CONTROLLER
NEW 1KW MODEL

Electronically changes
speed from approxi-

mately 10 revs. to
maximum. Full power at

all speeds by finger-tip
control. Kit includes all

parts, case, everything and
full instructions. £1.50 plus

13p post and insurance.
Made up model also avail-

able. 12.25 plus 13p P. 4 P.

MAINS OPERATED CONTACTOR
220/240V 50 cycle solenoid
with laminated core no very
silent in operation. Closes 4
circuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall size 21 in x 2iii x tin.
01.50 each.

HIGH ACCURACY THERMOSTAT
Uses differential comparator I.C. with thertnistors
as probe. Designer claims temperature control
to within 1/7th of a degree. Complete kit with
power pack um.
AUTO -ELECTRIC CAR AERIAL

with dashboard control nwitch-bully
to 40in or fully retrac-

table. Suitable for 12V positive or
negative earth. Supplied complete
with fitting instructions and ready
wired dashboard switch. 15.75 Plus
25p post and insurance.

CONTROL
DRILL

SPEEDS

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 50p post free.

MULTI -SPEED MOTOR
Replacement in manywell-known
food mixers. Six speeds are available
300, 830 and 1,100 r.p.m. from either
or both of t he nylon sockets (where the
beaters of the food mixer normally
go) and 8,000, 12,000 & 13,000 r.p.m.
(ideal polishing speeds) from the main drive shaft.
This drive shaft is in diameter and approxi-
mately 1 in long. A further point. about this
motor is that being 230/240V a.c.-il.c. series
wound its speed may be further controlled with the
use of our Thyristor controller. This is a very
powerful and useful motor size approx. tin dia. x
Sin long, mains 230/940'.. Price Ms plus 231
postage and insurance. 12 or more loot free.

ISA ELECTRICAL PROGRAMMER
Learn in your sleep:

Have radio playing and
kettle boiling as you
awake -switch on lights
to ward off intruders-
hace warn house to
cone home to. All these
and many other things
you can do if you
invest in an electrical

programmer. Clock iy famous maker with 15A
on/off switch. Switch on time can be set any-
where to stay on up to fi hours. Independent
80 minute memory jogger. A beautiful unit.
Price 2145 + 20p P. & P. or with glass front
chrome bezel 75p extra.

0.8 AMMETER
tin square full vision for flush mount-
ing. Moving iron instrument. Ideal
for charger. Price Op each. 10 for
1640.

NUMICATOR TUBES
For digital instruments, counters, timers,
clocks, etc. 141-1 ai \ N. 3. Price 01.45
each. 10 for 013.

12. -WAY SUB -MINIATURE
MULTI -CORE CABLE

770076 copper cores each core P.V.C.
insulated and of different colour. P.V.C.
covered overall anti approx. 3/16in thick.
Price 20p per yard.

c LIGHT CELL
Almost zero resistant in sun-
light increases to 10K Ohms
in dark or dull light, epoxy

resin scaled. Size approx. lin dia. by lin thick.
Rated at 300MW, wire ended. 43p with circuit.
Also ORP 12 light cell 46p.

MULLARD 4 + 4
u NILEX AMPLIFIER

We demonstrate these daily and
almost always a sale results; it really
Is a cracking amplifier. Only Mallard with their
know how could have made it possible at thin low
price. SPEC: -Maine operated. 4 watts music or speech per channel.
Double wired power supply eliminates cross talk. Harmonic distortion
less than 2%. Frequency response 306x-16Khz. Input suitable for pick
up tuner or microphone. 6 month guarantee. Only 2945p + 30p postage
and insurance.

THYRISTOR LIGHT DIMMER
For soy lamp up to lkw. Mounted on switch plate to fit
in place of standard switch. Virtually no radio interference
Price £9.95, plus 20p poet and insurance.

TANGENTIAL HEATER UNITS
This heater unit is the very latest type, most efficient, and quiet running. In as
fitted in Hoover and blower heaters costing 115 and more. We have a few only,
Comprises motor, impeller, 2kW element and lkW element allowing switching
1, 2 and al thermal safety cut-out. Can be fitted into any metal lined

case or cabinet. Only need control switch. 0350.
2kW Model as above except 2 kilowatts 12.50.
Don't miss this. Control Switch 35p. P. & P. 40p.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 13 anip sockets in metal box to take
standard 13 amp fused plugs and on/off switch with neon warninglight. Supplied
complete with 6 feet of flex cable. Wired up redly to work. £2.25 phis 23p P.O P.

THIS MONTH'S SNIP
BATTERY MOTORS. A bargain parcel of 7 motors for £1. Some not as large
as a postage stamp and only ;in thick, largest is 1f In X llin dia. Some
work off 11V some as high as 18V. These motors are used in racing cars,
power toys, etc. The largest is so powerful that it will drive a Mini drill,
model lathe, or similar. This is a 4 pole motor. optimum working 16-3V
but very powerful even as low as 41V.
Don't roles this wonderful snip.

TIMAC 24 hour 15 amp Clock Switch. Self-contained unit for flex
connection to the 1118i111s. Clock switches 2 on/offs per 24 hours.
Operates a 13 atop switch. All neatly made up in an Ivory
moulded case with outlet socket. The only snag is that the
outlet socket Is the continental type. Plugs for these can be
brought in this country alternatively you could fit a connector
strip In place of the outlet socket. Overall size of this unit Is

approx. 4" x 21- . 3' and the clock has a clear perspex cover which is
easily removable for reprogramming. Ideal for blanket controller, etc.
Price 22.75 each.

411

STANDARD WAFER SWITCHES
Standard size I; in wafer -silver-plated 3 -amp contact.
standard lin spindle tin long -with locking washer and nut.

Xi.. of Poles 2 way 3 way 4 way 5 way 6 way 9 way 9 way 10 way 12 way
pole 409 40p 40p 40p 40p 40p 40p 40p 40p

'poles 40p 40p 409 40p 40p 40p 40p 70p 709
3 poles 40p 409 40p 405 70p 70p 709 95p 95p
4 poles 40p 409 10p 70p 709 70p 70p £1.20 1140

poles 40p 40p 70p 70p 96p 95p 95p 81.45 21.45
ti poles 40p 70p 70p 70p 95p 95p 95p 41.70 £1.70
7 poles 70p 70p 70p 95p £1.20 £1.20 £1.20 £1.95 21.95

Poles 709 70p 70p 95p 2140 21.20 21.20 12.20 22.20
9 poles 70p 709 95p 95p 21.45 21.45 21.45 4245 22.45

10 poles 70p 70p 95p 2140 21.45 21.45 21.45 22.70 4E-70
poles 705 95p 95p 21.20 41.70 81.70 21.70 2245 0245

12 poles 70p 95p 95p 21.20 11.70 01.70 21.70 13.20 23.20

MULLARD AUDIO AMPLIFIER MODULE
l'ses:4 transistors, and has an output of 300mW into
8 ohms speakers. Input suitable for crystal mic. or pick-up.
9V battery operated. Size 2in long x 1l in wide x lin high.
SPECIAL SNIP PRICE 60p each. 20 for 2540. Arosioy-

13 AMP TWIN GANG SOCKETS
Offered at lens than wholesale price your oppor-
tunity to replace those dangerous adaptors -
brown bakelite flush mounting -standard fitting.
Unswitched 20p each, separately switched 309
each. Separately switched and with neon on/off
indicators 459 each. Less 10% ten or more + 20p
postage if order under 95.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A once-
in-adifetime offer of Micro -electronic devices well below cost of manufacture.
The parcel contains 3 ICs all new and perfect, first -grade device, definitely not
substandard or seconds. 4 of the ICI' are single silicon chip GP amplifiers.
The 5th is a monolithic NPN matched pair. Regular price of parcel well over £3.
Full circuit details of the ICs are included and in addition you will receive a
list of many different ICs available at bargain prices 25p upwards with circuits
and technical data of each. Complete parcel only £1 post paid.
DON'T 31180 7.11 I s TERRIFIC BARGAIN.

MULLARD I.F. MODULE
MILLARD AUDIO AMPLIFIERS. All in module
form, each ready built complete with heat sinks
and connection tags, data supplied.

Model 1153 000m watt power output 76p.
Model 1173 700m watt power output 05p.
Model EP9000 4 watt power output 111459.
10% discount if 10 or more ordered.

Where postage is not stated then orders
over £3 are post free. Below £3 add 20p.
Benii-conductore add Op post. Over £1 post
free. S.A.E. with enquiries Wan.

POCKET CIRCUIT TESTER
Test continuity of any low
resistance circuit, house
wiring, car electrics. Tests
polarity of diodes and rec-
tifiers Also Ideal sloe for
conversion to signal Injector
(circuit supplied). 509 or for

AMPLIFIER IN CASE WITH
SPEAKER
Marketed by British Relay under the name
Luxistor. Thle is in a very neat looking cabinet and
Is Ideal around the home or In the workshop for
trouble shooting or for testing out a quick lash up.
Size approx. 91" x fir x 3,1 deep. Input is via
a matching transformer and volume control and
amplifier may be powered by an Internal 9v
battery or an external 110v source. Speaker is an
RA eliptical 6' x 31' 10,000 gauss. The amplifier
proper Is a Newmarket model ref. P.C.4. Price
23.60 each, 10 for 031.110. Post and insurance 20p.

BAKELITE INSTRUMENT
CASE

Size approx. 61' x 31' x 2'
deep with brass Inserts in four110 corners and bakelite panel. This

is a very strong case suitable to
house Instruments and special rigs,

etc. Price Sap each.

TELEPHONES
Complete as illustrated. Save
your legs, time and temper,
simply by putting in some
telephones. Ex-G.P.O., not
new -but guaranteed in good
condition and serviceable.
Supplied with diagram and
Instructions showing how to
connect. Price 759 each +30p
post or 2 for £2 post paid.

Also .1,111,11,1, separately, dials and handsets
SOp each + 20p post.

ROCKER SWITCH
13 amp self -fixing into an oblong hole,
size approximately 1' x I' Op each,
10 for 04p.

90

SLIDE SWITCHES
Ode Switch. 2 -pole changeover panel
mounting by two 6B.A. screws. Size
approx. lin. x Un. rated 230V lamp.
Op each, 10 for 64p. 100 for 26.10. 300
for 224. Ditto as above but for printed
circuit Op each. 10 for 46p. 100 for 4445.
lab Miniature Slide Switch. DPDT 19mm

Qin. approx.), between fixing centres. lip each or
10 for £1.00.

EDUCATIONAL. KITS -all with
pictorial instructions

THIS BALANCE
KIT /SEE
Eagle educational
kits, Japanese
made these are
excellent salte
for money. We

l799x do not expect- to be able to
repeat this offer once stocks are sold. Brief des-
cription of each kit is given below and with 3 kits
or more we give FREE an accurate 11 piece
balance kit. Price of kits 409 each post paid.
Special price for all 8 kits SA with free balance kit.
KA2 Lens Kit. Eleven parts, including candle,
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend as they pass
through different lenses.
KM Water Pump Kit. Thirteen parts. Top of
pump Is transparent so that operating parts may
be observed. Small parts are brightly coloured to
be seen easily while working. Three types of
pump may be made: Lift pump. Force Pump and
Force Pump with reservoir and nozzle.
KA4Borner Kit. Eleven parts. Transparent covers
allow the operation of buzzer to be seen. Illustrates
and teaches how electromagnetism with an
automatic switch results in an operating buzzer.
KA0-2-Pole Motor Kit. Twenty-four parts
including enamel wire, armature and pole piece,
etc. Motor operates from 11 volt battery. Illus-
trates and teaches how electromagnetiem operates
a motor.
SP Change over spring return 230v 1 amp 1110.
KA7 Electro-Magnet Kit. Fifteen parts, includes
compass. Makes two electro-magnets, one with
one layer of wire and one with several layers of
wire. Picks up tacks, nails and any email pate
showing how magnetism works.
HAS Current and Resistance Kit. Twenty-nine
parts, including bench and light bulb. Conduct
interesting and educational projects to learn the
application of "OHMS LAW" and see the differ-
ence in current and resistance with different
types and lengths of wire.
KAP Bell Kit. Eight parts, including bell and push
button switch. Build a complete electric bell and
see how the hammer Is triggered to make the
bell ring.
KA10 Morse Key trigger and bell kit. 25 part kit
easy to construct, simple to operate.

J. BULL (ELECTRICAL) LTD
(Dept. P.E.) 7 Park Street, Croydon CRO I YD
Callers to 102:3 Tarnworth Road, Croydon.
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Designingwith
Integratedcircuits
BY A.FOORD

0 Basic Operational Amplifiers
Aoperational amplifier is essentially a high gain
direct coupled amplifier which makes use of

positive or negative feedback to control its overall
characteristics. Originally the term operational
amplifier denoted a circuit which performed a mathe-
matical operation (such as, summation, differentia-
tion, integration) in analogue computing. However,
their applications are now extended to cover many
fields; instrumentation and measurements are but two
examples.

The required overall response of an operational
amplifier is usually obtained by connecting feedback
components externally from the output terminal back
to the inputs. A differential input allowc a con-
siderable flexibility in the feedback configuration and
also allows a reduction in d.c. drift because of the close
matching of the input characteristics.

BASIC FORM
The basic form of the operational amplifier feedback

circuit, illustrated in Fig. 3.1, shows that the voltage
at the virtual earth (or summing point) is very small
and tends to zero for an infinitely large amplifier gain.

For this type of circuit where the output is fed back
towards the input in such a way as to reduce it, the
overall characteristics become almost independent of A
(the gain of the amplifier without feedback). The
assumptions in the formula are that e is zero, no current
flows into the amplifier terminals, and that A is much
greater than G (the overall gain with feedback).

Summation of currents at the virtual earth point
must always be zero. The overall gain is given by:

G= - R2
Vi

The minus sign indicates a phase inversion.

Amplifiers of this type have a considerable isolation
between input and output and many variations are

GLOSSARY

OPERATIONAL AMPLIFIER A low frequency
amplifier, often used to perform mathematical
operations.
DIFFERENTIAL INPUT An input applied
between two input terminals.
VIRTUAL EARTH Low impedance signal point.
OFFSET ERRORS Errors produced by voltage
or current imbalance in the input stages.
COMMON MODE INPUT RANGE The
maximum signal which can be applied simultaneously
to both inputs.

possible. The input impedance is equal to R1. If
R1 equals R2 the circuit gives unity gain where a sign
change (inversion) is required.

INVERTING AMPLIFIER AND ADDER
If a separate resistor is used for each input, as in

Fig. 3.2, then current summing occurs at the virtual
earth, with excellent isolation between inputs. For
the first input the gain is

G= - R FB

Therefore
RFB\ RFB RFBVo = (-) ) V2) V3 . . .}R R2
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Fig. 3.1. Basic form for an operational amplifier

Fig. 3.2. Virtual earth addition amplifier

RI

F 3.3. Unity gain follower amplifier

0111L11111h1

R3

V0

Fig. 3.4. Non -inverting amplifier with gain

R1

R2

V0

RI= 12 RFS  /13

Fig. 3.5. Differential amplifier

V0

TYPICAL DC CONDITIONS SHOWN (R2= R3)

Fig. 3.6. AC coupled inverting amplifier

00

TYPICAL DC CONDITIONS SHOWN (R3= R2)

Fig. 3.7. AC coupled non -inverting amplifier
The amplifier input bias current in Figs. 3.6 and 3.7
provides the voltage drop across the resistors
R2 and R3. Since this current is low, then low
leakag'e capacitors are essential

60 DIRECT COUPLED

CI 0.10
CERAMIC

0-±0
C3 RI 1k11

20pF

(k)

..L C2 0.1pF
CERAMIC

AC COUPLED, DUAL SUPPLIES

C41
R3

0.1pF
10Y11.

CERAMIC T

R2 10k11

pA74IC 6
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(c) AC COUPLED, SINGLE SUPPLY

Fig. 3.8. Practical inverting
times gain

-15V
0

amplifiers with ten

1030 Practical Electronics December 1972



NON -INVERTING AMPLIFIER
For a non -inverting amplifier the input is connected

to the non -inverting terminal of the i.c., while negative
feedback is applied as shown in the diagrams. Feed-
back is now effectively in series with the input signal and
care must be taken to make sure that the common mode
input range of the amplifier is not exceeded.

A unity gain follower is shown in Fig.3.3 where all the
output voltage is fed back in series with the input.

(I) DIRECT COUPLED

oid- I

C3
2pF

R2 91t11

0
+15v

Os

C2
0. joF

(I) AC COUPLED, DUAL SUPPLIES

(c) AC COUPLED, SINGLE SUPPLY

0

-155
0

12V TO
4305

Fig. 3.9. Practical non -inverting amplifiers with
ten times gain

This gives a high input impedance, a low output
impedance, and unity gain. The non -inverting ampli-
fier with gain (Fig. 3.4) also has a reasonably high
input impedance. The gain for this arrangement is

R2 + R3G - - 1 +
R2

R3

R2

DIFFERENTIAL AMPLIFIER
The amplifier in Fig. 3.5 uses both inputs to amplify

the difference between two signals. The gain can be
equal to, greater than, or less than unity.

RFB
VO =

RI
(V 2 - VI)

D.C. CONDITIONS
The amplifiers are designed to run from both positive

and negative supplies with both input terminals and
output terminal near earth potential (for a zero input
signal) so that direct coupling can be used.

To maintain the correct d.c. conditions the ampli-
fiers require a resistor from the output to the inverting
input and a resistor from the non -inverting input to
ground. Each input terminal should have the same
d.c. source resistance to minimise the effects of input
voltage and current offsets.

A.C. AMPLIFIERS
Although the amplifiers are basically designed for

direct coupled use they are equally suitable for a.c..
applications. In these cases d.c. blocking capacitors
are used in the signal paths. When electrolytics are
used, care must be taken with the d.c. biasing conditions
since many circuits maintain little or no bias across the
capacitors.

Low leakage tantalum capacitors are preferred, or
two high grade electrolytics may be used back to back.
This problem can sometimes be avoided by using a
single supply rail.

For the inverting amplifier circuit of Fig. 3.6 the
input impedance is equal to R, and the low frequency
bandwidth is determined by RI and Cl. For the non -
inverting amplifier in Fig. 3.7 the input impedance is
approximately equal to R3.

PRACTICAL CIRCUITS
Some practical circuits for a.c. and d.c. use with a

741C integrated circuit (or equivalent) are shown in
Figs. 3.8 and 3.9. The connections given are for the
TO5 version. The ceramic decoupling capacitors should
be connected as close to the integrated circuit as pos-
sible. The capacitors in the a.c. coupled circuits
with dual supplies only have a small bias across them
and should be tantalum types.

Next month : Part 4 looks at one of the most
useful i.c.s, the Schmitt trigger.

BINDERS _

Binders for P.E. are available price 11, including postage and
packing. State Volume Number required.
Orders for Binders should be addressed to Binding Dept.,
IPC Magazines Ltd., 68, Great Queen Street, London,
W.C.2.
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THIS project describes some simple circuits for pro-
ducing sounds which somewhat resemble the

cries of small animals. It should interest readers
who are looking for something amusing, which is
easily constructed, and can be used to intrigue their
friends.

The "owl" described here is just one of a large
number of possible variations of the basic design
and makes an ideal present for children or the girl
friend.

Because the idea is so versatile it can be made
simple for beginners or rather more complex for
advanced constructors; in fact this is a very good
first project as there are no problems with tolerances
or setting up, and only the cheapest components need
be used.

The finished animal can be made extremely attrac-
tive if a little care is taken with the external detail.

By A. R. Cuff

Simple to build and capable of endless
variations, this toy will provide hours of
amusement for children and adults alike.

THE SIMPLE MODEL
The basic element in all the units is the astable

multivibrator which is used in various combinations
to produce a wide variety of animal and bird sounds.

In the simplest design as shown in Fig. I a single
note astable is turned on and off by a mercury
switch. The mercury switch (for those who have not
encountered them before) is a sealed tube containing
mercury which is free to move about. Two contacts
sealed into the glass form a switch which is only
closed when the mercury covers both. Thus when
this switch is used in the model animal it can be
arranged so that the animal only emits a noise when
tilted.

Also shown in Fig. I is a capacitively -coupled
single -transistor amplifier to provide sufficient
volume to operate a small 8 ohm speaker, and
also to avoid excessive loading of the oscillator.
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Fig. 1. With just a simple multivibrator and
amplifier a toy animal can be built which emits
a squeak each time it is lifted
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Fig. 2. With two multivibrators in cascade, a more
complex sound is produced somewhat resemb-
ling the miaow of a cat
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Fig. 3. With three multivibrators in cascade the owl sound can be produced. Variation of the base
resistors or capacitors in any or all of the multivibrators will produce different sounds

Thus the creature remains silent until picked up
when it mysteriously squeaks !

MULTIVIBRATOR DESIGN
In order to successfully design the astable of

Fig. 1, two important points must be kept in mind.
Firstly, that the frequency of the oscillation is given
by the expression

f(Hz) 0 '69(Rgi X Cm RB2 X C52)
so that the approximate frequency must be decided
before construction is started (1kHz gives a pleasing
tone).

Secondly, to ensure oscillation the value of the
base resistors must be small enough to provide
sufficient base current to cause saturation of their
respective transistors.

This can be written as R13 hF X Rc where
hFE is the current gain of the transistor.

However, since most constructors will be unable
to measure the current gain it is safer to ensure that
the base resistors are not more than 10 to 15 times
the value of the collector resistors, especially if
unmarked transistors are to be used. Thus if Rc is
10 kilohms then RD should not exceed 150 kilohms.

For the sake of simplicity the base resistors are
made equal in this circuit.
ADDING SOPHISTICATION

The next step to improve the sound effect is to
add a second astable as shown in Fig. 2.

In this version the entire circuit of Fig. 1 is used
as the collector load for another, slower astable.
The frequency at which this circuit oscillates can be
varied from about 1Hz to approximately half the
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Fig. 4. Layout of the components on the Vero -
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The boards are slotted together and glued
to the lid

COMPONENTS . . .

Resistors
R1 10ki2
R2, R3 150k S2 (2 off)
R4 10k12
R5, R6 56102 (2 off)
R7 10ki2
R8, R9 120k S2 (2 off)
R10 10ki2
R11 68kS2
R12 6.8102
R13 10052
All 1W 10% carbon

Capacitors
C1 64p.F 10V elect.
C2, C3 4,,,F 10V elect. (2 off)
C4, C5 1p.F 10V elect. (2 off)
C6, C7 0.003tLF (2 off)
C8 101,F 10V elect.
C9 64/IF 10V elect.

Transistors
TR1-7 BC108 or similar (7 off)

Transformer
T1 Transistor audio output transformer (Eagle

LT700 or similar)

Switch
S1 Mercury switch

Miscellaneous
LS1 21in 80 speaker
B1 9V battery type PP3
0.1in matrix Veroboard, custard tin (or similar),

felt or other suitable material for decoration
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*Information on our sophisticated
but low-cost kits . . .

*New 1214 Audio Range. Build your
system in a few evenings.

*New loudspeaker range.
*Unbeatable quality and speci-

fications.
*Incredibly good value for your

money.
*New continuous credit and no -

deposit terms. Even includes instru-
ments.

*Over 30 new models.
*Over 130 models in range.
*Packed full of invaluable

information about the world's finest
electronics . . .

It's New. It's the biggest Audio/
Instrument kit catalogue in the U.K. And
it's absolutely FREE.

Our new jumbo size Heathkit
catalogue is full of good things : low-cost
Testers and Instruments, Metal Detectors, Electronic
Calculator, Intercoms., Amplifiers, Tuner/Amplifiers,
Tuners and Loudspeakers -there's even a Battery
Charger.

You name it, Heathkit can supply. What's
more, you can build everything yourself. Heathkit
help you each step of the way. Simply follow the
Heathkit step-by-step construction manual. It's
like painting by numbers but with something unique at
the end of it. Fantastically satisfying, and less
expensive than buying readymade. Our products are
advanced in specification and performance. And
they're regularly reviewed by leading journals. You
have to be good to merit that sort of treatment.

We guarantee that by using the Heathkit step-by-
step construction method you can build a piece of
electronic equipment without needing to know the
first thing about electronics.

Mail the coupon today for your copy of the free
Heathkit catalogue. The kits shown take just one or
two evenings, and we promise that whichever kit you
choose it'll be more rewarding than washing the car
or watching television.

Why not visit your Heathkit Electronics
Centres .. . and see our Instruments and Testers.
London 233 Tottenham Court Road. Telephone : 01 636 7349
Open hours : Monday - Saturday 9-6.00 p.m.
Birmingham 17-18 St. Martin's House, Bull Ring.
Telephone 021 643 4386 Open hours: Friday- Saturday 10-5.30 p
Gloucester Cole Avenue Roundabout, Bristol Road.
Telephone 045 2 29451 Open hours : Monday - Friday 9-5.00 p.m
Saturday 9-12.30 p.m.

Want to know more?
Mail the coupon for a FREE CATALOGUE.
Don't forget ... This includes
Instruments and lowcost Testers.

IP-13

rPlease send me the FREE New 1972 Heathkit catalogue

I

L

Name

Address

HEATH KIT

Schlumberger

HEATH (Gloucester) Ltd.,
Dept. PE 12/72
Gloucester GL2 6EE
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INPUT 230/240V a.c. 50 60 OUTPUT
VARIABLE 0 260V
All Types
from 4 to 50 amp from stock.
SHROUDED TYPE
I amp, £7.00 20 amp, L49.00

12.5amp, L11.05 25 amp, L58.00
5 amp, LI1 75 37.5 amp, L82.00
10 amp, L2.2.50 50 amp, L98 00
IS amp, L25.00

25 amp
(Panel Mounting) amp, L4.75. OPEN TYPE
I amp, L7.00. 21 amp. L8405. All carriage paid.

12 VOLT D.C. MOTOR
Powerful I amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete with external gear train
(removable) giving approx. final speed of
either 125 r.p.m. or 240 r.p.m. Size: 41in
x 21 in dia. Either type price 95p inc. post.

230/240Y COMPACT
SYNCHRONOUS GEARED MOTORS
Manufactured by either Sangamo,
Haydon or Smith. Built-in gearbox.
I r.p.m. cw. I r.p.h. a/cw. 9 r.p.h. cw.

2 r.p.h. cw. 12 r.p.h. cw.
3 r.p.h. a/cw. 20 r.p.h. cw.

cw. clockwise rotation: alcw. Anticlockwise.
Fraction of makers' price. All at 75p P. & P.

REVERSIBLE SPLIT PHASE MOTOR
250 r.p.m. 100/115/210-240V a.c. tin lin.
Ideal for rim -drive models, display, etc. Extremely
powerful for size inc. small capacitor. 75p post
paid.

CONSTANT SPEED, PRECISION
MADE 6 VOLT D.C. GOVERNED
MOTOR
Seven pole armature, ballrace bearing.
2,750 r.p.m. Length 211, Dia. II, Shaft
length fi , Shaft dia. 5/64. No load 40 mA.
Normal load 350 mA. Ideal for portable
recorders, etc., etc. Price E1.25 P. & P. 10p.

PARVALUX TYPE SDI9 270'250 VOLT A.C.
REVERSIBLE GEARED MOTORS
30 r.p.m. 40 lb. ins.
Position of drive spindle
adjustable to 3 different
angles. Mounted on
substantial cast alum-
inium base. Ex -equip-
ment. Tested and in
first-class running order.
A really powerful motor
offered at a fraction of
maker's price. £6.30. P. &
P. 50p.

PARVALUX Type: SDI.S'
8611196/01
230/250V A.C. 50 r.p.m. 7 lb'
in. Continuously rated. Less
base. 16. P. & P. 30p.
TYPE: SDI.S/89400/OM
230/250V A.C. 50 r.p.m. 22 Iblin. Continuously
rated. Incl. busy. L7. P. & P. 30p.
The above motors are new and unused.

PARVALUX TYPE 5D2. 200 250 VOLT
A.C. D.C. HIGH SPEED
MOTOR
Speed 9,000 r.p.m. approx. or 3,200
r.p.m. if used with built-in governor,
or variable speed over a wide range
if used in conjunction with our
Dimmer Switch, illustrated below.
PRICE L1.75. P. & P. 25o.

it?
600 WATT DIMMER SWITCH.
Easily fitted. Fully guaranteed by
Makers. Will control up to 600W of all
lights except fluorescent at mains
voltage. Complete with simple in-
structions. 1E3 incl. P. & P.

UNISELECTOR SWITCHES
NEW 4 Bank 25 Way
24V d.c. operation. L588,
P. & P. 25p. 6 Bank 23 Way
24V d.c. L6.50, P. & P. 251.
 Bank 25 Way, 24V d.c.
operation. E7.62 plus 25P P. & P  ...... 
INSULATION TESTERS NEW!
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 61b.
1,000V, 1,000 megohms, £3400
carriage paid.
500V, 500 megohms, 128 incl. P. & P.

PROGRAMME TIMERS
240V A.G. 5 r.p.m. motor.
2 models available with either
10 cams or 15 cams. Each cam
operating a 10 amp c/o micro

switch. Cams are individually variable, allowing in-
numerable combinations. Ideally suited for machinery
control, automation, etc. Also in the field of enter-
tainment, for chaser lights. animated displays. etc.
NEW 10 cam £475 P. & P. 25p. 15 cam 0.75 P. & P.
25p.

2 CAM PROGRAMMER
Crouzet 15 r. p.m. 240V. A.C. motor, drives 2 indivi-
dually adjustable cams. Each cam operates 2 clo micro
switches. Mfg. Honeywell. L1.75 P. & P. 20p.

24 -HOUR TIMER
Can be adjusted to give a switching
delay of between I hr. to 24 hrs.
Driven by 200/250V A.C. synchronous
motor. 15 amp c/o contacts. Mfg. Crater Controls
Ltd. Supplied with scale calibrated 0-12 (2 hrs,
per division). Brand New. Ll i75. P. & P 25p.

STROBE! STROBE! STROBE
Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
E XPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All
electronic components including Veroboard
S.C.R. Unijunction Xenon Tube and instructions
L6.30, plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc.
Roller tin printed circuit. New trigger coil.
plastic thyristor. Speed adjustable 1430 f.p.s.
Price L10-50. P. & P. 50p.
HY-LYGHT STROBE MK III
Designed and produced for use in large rooms,
halls and the photographic field and utilises a

silica tube, printed circuit, also a special trigger
coil. Speed adjustable 0-30 f.p.s. Light output
approx. 4 joules. £12.00, P. & P. 50p. SPEC-
IALLY DESIGNED.
THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe. Incorporating:
 Heavy duty power supply.
 Variable speed from 1-23 flash per sec.
 Reactor control circuit producing an intense

white light.
Never before a Strobe Kit with so HIGH an
output at so LOW a price. ONLY L20 plus
75p P. & P.
ATTRACTIVE, ROBUST, FULLY VENTI-
LATED METAL CASE specially designed for
the Super Hy-Lyght Kit including reflector
17-00 P. & P. 45p.
For Hy-Lyght Kit including reflector. L4.00.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Prce 53p.
P. & P. 13p or post paid with kits.

RAINBOW STROBE FOUR LIGHT
CONTROL MODULE

In response to numerous requests, we now offer
a mains operated fully isolated short -circuit -
proof ready -built module, with variable flash rate.
It will operate four of our Hy-Lyght or Super
Hy-Lyght Strobes in either I, 2, 3. 4 sequence;
2 + 2; or all together. Fantastic effects with or
without colour filters. Modules can he con-
nected together to operate 8 or 12 Strobes.
Will work on long runs of up to 50 yards, so that
your Strobes can be spaced out for maximum
effect. Size of module is 5 . 6 I +in. Easily
fitted into your own equipment, or into a sep-
arate case. Thoroughly tested and reliable.
Complete with full connection instructions.
Price: [1850 plus 25p P. & P. Send S.A.E. for
details.

COLOUR WHEEL PROJECTOR
Complete with oil filled colour
wheel. 100W lamp. 200/

240V a.c. Features extremely
efficient optical system. E1850
plus 35p P. & P.

6 INCH COLOUR WHEEL
As used for disco lighting effects, etc. L5/5 incl.
P. & P.

BIG BLACK LIGHT
400W. Mercury vapour ultra violet
lamp. Outer bulb designed to absorb
visible light and transmit Long wave
U.V. rays. Extremely compact and
powerful source of U.V. rays. Ideal
for stage, display, discos, etc. A P.F.
ballast is essential with these bulbs.
Price of matched ballast and bulb 116.
P. & P. 50p. Sparc bulb [7. P. & P. 30p.

Superior Quality Precision Made
W W TAT

100 WATT. I ohm, I0A; S ohm,
47A; 10 ohm, 3A: 15 ohm. 2A;
SO ohm, I.4A; 100 ohm, IA;
250 ohm. 07A; 500 ohm, 0.45A; I kit, 280 mA;
I'S kit, 230mA; 25 kn. 2A; 3.5k 0 S kfl, 140mA.
Diameter 3fin Shaft length fin, dia. it in. All at
L1.65 each. P. & P. 74p.
50 WATT. 1/5/10/25/50/100/250/500/ 1/1.5/25/5k0.
All at LI.15 each. P. & P. 7fp.
25 WATT. 10/25/50/100/250/300500/1/1.5/2.5/25/
5k0. All at 90p each. P. & P. 7Ip,
Black Silver Skirted knob calibrated in Nos. 1.9.
II in. dia brass bush. Ideal for above Rheostats, lip ea.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS
Col. (I) 1 2 3 4

Coil ohms
52 3-6 2 c/o 63p
67 4-8 3 c/o HD 78p

410 4 c/o 73p
600 2-- 24 4 c/o 78p
700 6-24 4M 2B 63p
700 6-24 4 c/o 78p
700 5-35 2 c/o HD 73p
700 6-24 6M 65p
700 6-12 I c/o HD 50p
700 20-30 6 c/o 75p

1,250 24-36 4 c/o 63p
HD= 2,500 36-45 6M 63p'
Heavy duty 2,400 30-48 4 c/o 50p
Incl. Base 9,000 40-70 2 c/o 50p
Post paid. 15k 85-110 6M 50p

12 VOLT D.C. RELAY 140 ohm coil
Type I: Three sets c,c contacts raced at 5 amps. 78p
incl. P. & P. (Similar to illustration below.)
Type 2: One set of c/o contacts. 60p incl. P. P

'DIAMOND H' 270 VOLT A.C.
RELAYS (Unused)
Three sets c/o contacts rated at 5 amps.
PRICE: 50p. P. & P. 10p. (100 lots
E40 including P. & P.)
230 VOLT A.C. RELAYS MFG. KEY SWI CH
One set c/o contacts rated at 75 amps. Boxed.
PRICE: 40p. P. & P. 5p. (100 lots L32 inc. P. & P.)
MINIATURE LATCHING RELAY
Manufactured by Clare -Elliott Ltd. Type F. 2 cif:, per-
manent latching in either direction. Coil 1150 ohm.
15-30 Volt D.C. Size r high, r wide, thick. Com-
plete with 3' leads. New 73p, incl. P. & P.

Col. (2)
Working
d.c. volts

Col. 3
Contracts

Col. (4)
Price

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full octaves
(less sharps and flats). Fitted hardwood case.
Powered by two penlite 14V batteries. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes.
Price £3. P. & P. 22p.

SO in I ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering, no
special tools required. The kit includes Speaker.
Meter, Relay, Transformer, plus a host of other
components and a 56 -page instruction leaflet.
Some examples of the 50 possible Projects are:
Sound Level Meter, 2 Transistor Radio, Amplifier,
etc. Price L7.75. P. & P. 30p.

DOUBLE ENDED BLOWER UNIT
Powerful, continuously rated, 2 -speed.
Blades easily removable. Either 6 or tc
12 volt D.C. operation. PRICE
L1.75. P. & P. 25p.

MOTOROLA MAC 11,6 PLASTIC
TRIAC 400 Ply. 10 AMP

Now available EX STOCK. Supplied with full data
and applications sheet. Price [1.05. P. & P. 7p.
Suitable DIAC (RCA 405831 30p each.

"HONEYWELL" PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at
10 amps240V. A.C. Black knob I in.
Fixing hole in. ONE bank 30p;
TWO bank 40p; THREE bank
55p; incl. P. & P. Quot. for quantity.
'HONEYWELL' LEVER OPERATED
MICRO SWITCH
15 amps, 250 volt A.C. c con-
tacts. Types N39, N95, N 100,
NI01 NEW in maker's carton.
PRICE: 10 for 11.90 incl. P. & P.

Very special offer MICRO SWITCH
5 amp c o contacts. Fitted with
removable push button
assembly. Ex. P.O. 20 for LI inc.
post. (Min. order 20.)

D.C. AMMETERS NEW!
IA, 5A, 15A, 20A, LI 75, incl. P. & P.
0-300V a.c., LI 90, incl. P. & P.

All Mail Orders -Callers -Ample Parking
Dept. PEI!, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

SERVICE
TRADING CO.

Personal callers only. Open Sot.

9 LITTLE NEWPORT STREET
LONDON WC2H 711

Phone 01-437 0576
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Head basely filled
with foam plastic

Felt eyes and
beak glued in
place

Head piece formed into hemisphere
and glued or sewn together

ffr'"?
1 11-0,1,7,

Felt strips in yellow and brown token round
the tin and glued into place

Disc of felt to cover
lid of tin

2N din 8011

speaker

Custard tin

Holes made in bottom
of can

Fig. 5 Construction of the owl. Felt or similar material can be used to cover the tin. The pattern
shown is only a suggestion and variations can no doubt be devised by the constructor

frequency of the first to provide some very interest-
ing effects. At low frequencies the "squeak" is
switched on and off and sounds something like a cat
miaowing, at higher frequencies a warbling sound is
produced.

In the prototype the addition of capacitors CA and
CB of 100/4F each was found to reduce the sharp-
ness with which the circuit switched, and also
enhanced the sound considerably. Of course the
value of the capacitors is open to experiment.

HOOTING OWL CIRCUIT
By cascading astables as in Fig. 3, each time

building on the existing circuit with a slower astable,
very complex sounds can be made which are slow
to repeat themselves exactly. (For more than three
stages a higher battery voltage may be required.)

The circuit shown produces a sound somewhat
like an owl, though other sounds can easily be made
by changing the values of the capacitors in any or
all of the astables.

A final point to remember when cascading stages
is to ensure that each new stage can supply sufficient
current to the existing stages. This means keeping
the value of the base resistors as low as possible, in
accordance with the desired frequency.

CONSTRUCTION
The scope for a suitable"carcass" is limitless, any-

thing with sufficient space for the speaker and elec-
tronics will do. An ordinary I I oz size custard tin
was found to be ideal for the owl.

First punch some holes in the metal end of the
tin, and glue or solder the speaker in place (see Fig.
5). The circuitry is then built on Veroboard (Fig. 4)
and soldered to the lid.

This method of construction allows sufficient room
for the PP3 battery and the mercury switch as well
as making access easy for battery replacement. The
lid is just pushed home to seal the unit.

The outside of the tin can be disguised by using
strips of coloured felt (see Fig. 5) and a very attrac-
tive finish can be obtained in a matter of an hour or
so.

When completed the owl stands upright and is
switched off for convenience. The mercury switch
can be arranged to close at any desired angle to
activate the device.
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ELECTRONIC
PIANO

Part 4

By A. J. Boothman B.Sc.

LAST month the construction of the basic pitch
p.c.b. was described of which 13 are required.

To test these and to compensate for possible varia-
tions in output from the logic circuits, it is desirable
to make up a simple jig. Such a construction also
facilitates choice of tuning capacitors for the Hartley
oscillator.

PITCH BOARD TEST JIG
The jig consists simply of a one foot square piece

of wood to the edge of which is screwed two terminal
blocks; one three-way and the other two-way.

The first block (3 -way) connects to V earth, and
the pre -amp output on the pitch board under test,
whilst the second block (2 -way) anchors two floating
leads at supply voltage. Response to keying action
is checked by touching one of the floating leads
against a key input pin on the pitchboard, whilst
the other lead can be used to check the sustain
action. See Fig. 4.1.

In order to ease the handling of the pitch boards
during initial alignment, and to minimise the possi-
bility of damage due to careless short circuiting of
supply leads, etc. it is recommended that the p.c.b.
frame is first built prior to any alignment.

P.C.B. FRAME
Fig. 4.2 shows the method of construction of the

frame. If the final mechanics of the piano are to fit
together satisfactorily it is important that this is
assembled with care to ensure squareness. To ease
this problem it is suggested that screws alone are
used at this stage and that the glueing process is left
until later when the rest of the mechanics has been
built.

WIRING THE FRAME BLOCKS
The rear connector blocks, which have been cut

into groups of three, carry the positive rail (Vs),
pitch output, and earth line. The pre -amplifier/
tremolo board is screwed onto the frame and panel,
with the level tremolo depth and rate potentiometer
spindles protruding from the frame side.

An eight -terminal connector is fixed to the bottom
front bar at the right-hand side to provide the con-
nections between the pre -amplifier board and other
functions of the piano.

Red, blue and black wires for supply (Vs), pitch
output and earth return are connected to each rear
terminal block. From the last block this wiring is
made to terminate at the pre-amplifier/tremolo
board.

The black and blue terminations are shown as a
screened lead on the pre -amplifier board layout
shown earlier in Fig. 2.7, but this is not necessary
provided that the leads between the last connector
block and pre -amplifier board are kept as short as
possible. The red and black leads are left long at
the opposite end of the module in order to provide
connections to the power supply.

The eight -terminal block takes leads shown in
Fig. 2.7 as follows. The red and orange, that will
finally connect to S3; the green, blue and red to S2;
and the screened lead to the main amplifier.

Orange

Red

TEST JIG

PITCH
PCB

0 00 0 00

Red

TO REAR
CONNECTOR BLOCKS

Red Blue Black

Fig. 4.1. Test set-up for individual pitch p.c.b.s
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TEST SET UP
With the pitch p.c.b. module completed as above

the initial setting up is almost ready to commence.
Fig. 4.1 shows the interconnection of the various

units to give a test and initial setting up arrangement
for the pitch boards. In order to make the system
operational certain components have to be added
during the test phase as follows.

Since the foot and keyboard level controls have
not yet been constructed they must be simulated by
soldering a short jumper between the VR3 red and
yellow wiring pins on the pre -amplifier board (Fig.
2.7), and inserting two resistors in the terminal strips
corresponding to S2 connections A -B and B -C. The
resistor values should be 1.2k1/ and 33012 respectively.

As we are to test one pitch board at a time, the
output load condition will be very different to the
final situation when all boards are connected up so a
1k!2 resistor is connected across the blue and black
connections on the test jig terminal block.

From this point on the constructor could well
be involved. in a considerable amount of board
removal and re-insertion, requiring repeated screwing

and unscrewing on the connector strips. It is
strongly recommended that a good screwdriver be
purchased for this purpose, and further that it should
be the correct length for easy operation from above
the pitch p.c.b. module.

INITIAL SETTING UP
The purpose of the initial setting up procedure

breaks down into the following : -
(a) Determine whether any catastrophic Ishorts

are present on any of the assembled pitch
boards. Also make sure correct fuses are
inserted in FS1 and FS2 positions.

(b) Determine whether any mistakes have been
made during board assembly, e.g. diodes con-
nected the wrong way round.

(c) Correct for any large variations in logic out-
put if necessary.

(d) Correct for any large variations in individual
note outputs due to transistor gain spreads if
necessary.

In order to approach the operation systematically,
the key touch sensitivity is not involved at this stage

_

154 41/4

SLOTS FOR
PITCH BOARDS

75184

9"

BLACK
BLUE

ED

34"

111=1".1111611111 111#11111P"

REAR CONNECTOR BLOCKS
(13 REQUIRED)

AMP

CONTROL PANEL
DRILLING DETAILS

PREAMP TREMOLO
BOARD

S3 8 WAY TERMINAL BLOCK

Fig. 4.2. Construction details of pitch p.c.b.
frame. Note that a cutout in the side panel
should be made to allow access to preamp/
tremolo controls
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The thirteen pitch boards mounted in the wooden sub -frame

so that an acceptable balance is first achieved with-
out the confusing element of touch variation.

TEST PROCEDURE
A board is first wired up to the test jig, with an

0.1,,AF or 0.2/(F capacitor in position C48. On switch-
ing on the power, providing that everything is
reasonably correct, a mixture of all the octaves of
the note in question will be heard as a background
noise.

Touching the test lead against any of the five key
input terminals should cause the relevant note to
trigger, and sustain in a fading manner for the
period the test lead is held against the pin. Decay
should be immediate on removal of the test lead, and
it should be possible to simulate unkeyed sustain by
connecting the second test lead to the sustain pin.

If, against the background noise, any particular
note appears to be dominant, it may be desirable
to reduce its level at this point. However some
breakthrough will always occur, and the importance
of this seems to diminish when the instrument is
complete. It is therefore recommended that adjust-
ments only be made if a note is extremely dominant,
and the final decision as to the amount of time spent
in this activity left until everything is built.

One point to remember here is that bass response
is bound to be very low with the speakers mounted
in this test arrangement with no cabinet resonance.

In order to adjust the breakthrough level on any
particular note the value of R74 (or 75/76/77/78)
is varied.

This is best carried out by soldering a second
resistor across the 5.61(12 original to reduce its com-
posite value, and thus reduce the signal to the
relevant mixer. Convenient values to be tried are
561(11, 271(12 or 10ki2.

Should any note require a higher output then a
bridging resistor across R84 (85/86/87/88) can be
used. When all the boards have been checked in
this way they can be slotted into the pitch board
module, and the lki2 resistor removed from the test
jig. Tuning (and C48 selection) could be attempted
at this point, but since this is done by ear it would
be very difficult without the keyboard for easy
interval reference.

TUNING CAPACITOR
Capacitor C48 in the oscillator circuit is composed

of a number of capacitors connected in parallel and
whose values are chosen to give the required pitch
at the central position of adjustment on the tuning

inductor. The range of capacitance required is
approximately 0-1/LF to 0.41AF, and the selection
process is carried out using the board test jig
described earlier. The table gives suggested capacitor
values with which to make the composite capacitor
C48, but since winding the inductors by hand can
result in quite a spread in inductance values, the
capacitor values given should only be considered as
a rough guide.

Table 1: Approximate capacity values for
tuning pitch p.c.b.s

Tuning Added
Pitch Frequency (Hz) Capacitor (C48) Capacity (µF)

F 700 0.33
F4F 740 0.22 0.057
G 784 0.22 0.022
Ab 830 0.22
A 880 0.1 0.1
Bb 932 0.1 0.069
B 988 0.1 0.047
C 1047 0.1 0.033
C 1109 0.1 0.015
D 1174 0.1
Eb 1245 0.047 0.043
E 1319 0.047 0.032
F 1397 0.047 0-022

PEDAL SOCKET BOARD
Figs. 4.3 and 4.4 show the circuits for the sus-

tain and soft pedal sockets respectively. All com-
ponents are mounted on the pedal socket p.c.b. The
sustain voltage is dropped below V, by Zener diode
D34. This gives a sharper fall in voltage when a key
is released with the sustain pedal depressed, such that
rapid playing of a single note in the sustained mode
produces a noticeable attack each time the note is
pressed. Capacitor C5I prevents switching noise.

The soft pedal is simply a potentiometer, but
R124 is connected on the p.c.b. as shown in order to
present a similar load to the pre -amplifier when the
soft pedal is disconnected. The piano can be played
in this condition, and also with the sustain pedal
unplugged. The jack socket is a stereo type in order
to handle the three wires from the potentiometer.

In order to allow the pedals to be disconnected
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from the instrument and packed away whilst being
carried, they are connected to the piano by two
screened leads and jack plugs. Mating sockets are
mounted on a printed circuit board which is screwed
to the base inside the piano, with suitable holes
drilled in the base board to allow the plugs to pass
through. See Fig. 4.5.

When the pedal p.c.b. is later fixed to the base
board, supply leads are taken from the pitch board
frame, and the sustain output is connected to the
nearest sustain point on the key frame assembly. The
soft pedal socket is connected via screen leads to the
pre -amplifier board. These are the green, yellow and
red leads shown in Fig. 2.7 (part two), which should
in fact be screened.

Vs
+v

SUSTAIN PEDAL

D34

TO SUSTAIN
INPUT

KS120A

C51 01 ,(

Jk PL1 PEDAL SWITCH
55

P'23 10kfL

PEDAL SHELL DETAILS Fig. 4.3. Circuit diagram for the sustain pedal

The outer construction is common for both
pedals, and consists of a shaped lin plywood box,
with an extra lin strip at the front to act as a
platform for the hinge. Fig. 4.6 shows the complete
shell, including the lin plywood flap.

The shell shduld be fixed together using a good
grade of wood glue, and panel pins. The final
assembly can be painted or covered in a fabric, with
rubber foot and base pads.

SOFT PEDAL DETAIL
There are many ways in which the action could

be constructed, and the author would expect many
builders to choose to use an alternative method to
that described here.

The important fundamental is that pressure should
not be exerted on the potentiometer spindle against
the body either in a rotational sense or at right

SOFT PEDAL

TO PREAMP
& TREMOLO
BOARD

PEDAL CONTROL

Fig. 4.4. Circuit diagram for the soft pedal

R3

2k LOG

COMPONENTS . . .

Resistors
R123 101d)
R124 2.2kt2
R125 3.9k0
All resistors 4 5% + watt

Capacitors
C51 0.1pf 125V

Switches
S5 Single pole microswitch
S6 Single pole, 5 -way rotary switch

Diodes
D34 12V 400mW Zener diode
D35 -D40 ZS170 (6 off)

Miscellaneous
JK3-Standard jack socket. JK4-Stereo jack
socket. PL1-Standard jack plug. PL2-Stereo
jack socket, knobs for keyboard control (4 off)
(Bulg in)

FROM NEAREST REAR
TERMINAL BLOCK

(SEE FIG 42)

JK4

13124

green

034
R123

r) TO SUSTAIN
CONNECTIONS

0

Fig. 4.5. Component layout and printed circuit
details for pedal socket p.c.b.
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Pedal -to- microswitch contact
strip (185WG brassy ormed as
shown and secured with wood
strews

Block glued and
screwed to underside
of Pedal

3s
hardwood

Cornpression Spring l; 114
11/i long s1/2 0/D from---
205WG piano wire

id re
Base Block glued and
screwed to Case (from
hardwood)

Fig. 4.6. Shell construction
of soft and sustain pedals

5)8

Collar brass
Wore

Pedal push -rod assembly

Patents:meter
control

/ Tension Sprms3/610n9 4/ 1/4"0/D from ddSWG memo
wire

..- Rear retairing4tAxiiilon
C/sunk screw through
base and securely horded

Brackets (18 SWG brass) to Pedal
and Case respectively and secured
with 4 BA C/sunk screw

Push -rod from
16 5WG piano wire

Washer to under side of
Bracket and push -rod
coiled once to retain

Roller type
microswitch

534

Fig. 4.8. Sustain pedal mechanics

Lead input
loll

Material wood

tver(18SWG bras soldered to
V20/10 Spacer and clamped to
Potentiometer spindle with grub
101111

Spacer boost/20/13(2.ff reed)
to suit Potentiometer

spindle

Bream (16 5WG aluminium)
screwed to bast in position
shown

Fig. 4.7. Soft pedal mechanics
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MATERIALS LIST
FOR FOOT PEDALS

Shell Construction (Two
5fin x 2in x fin plywood
5fin x 3fin x fin plywood
3fin x 11in x fin plywood
34in x fin x fin plywood
5fin x 4in x fin plywood
3in hinge

Required)
(2 off)
(base)
(end plate)
(hinge platform)
(top flap)

Soft Pedal Detail
2fin x fin dia. tension spring
3in x fin dia. wire
3fin x 2fin x Ain aluminium sheet
fin brass spindle coupling
Screws, spacers, and cable cleats as required

Sustain Pedal Detail
1/in x fin dia. compressing spring
3in x fin dia. wire
tin x fin x in aluminium sheet (switch

actuator)
1fin x fin x 1 -in aluminium sheet (retaining

bottom bracket for wire)
Screws, spacers, and cable cleats as required.

angles to the axis. The action should therefore only
be built around the spindle, without clamping the
body, but it is obviously necessary to provide a
stop with which to prevent the body rotating.

Fig. 4.7 shows a possible solution. Lateral move-
ment is prevented by positioning the support in such
a position that the potentiometer body rests up
against the shell side, whilst a small piece of wooden
channel fixed to the base prevents rotating movement
of the body. If brass bushes can be obtained, instead
of relying on fin holes in the aluminium, the action
will be smoother.

The lin spindle coupler is slipped over the spindle
and secured with one screw, which also acts as a
stop in the pedal off position. A further screw, with
suitable spacer gives a lever on which to mount
one of the cable cleats which acts as a bearing for
the bent wire. The second cleat is fixed to the flap,
and can be removed when access to the mechanics
is required after the initial build.

3-9k11

TO KE SWITCH EARTH

ASSEMBLY

Fig. 4.9. Touch control circuit

The two prototype foot pedals

SUSTAIN PEDAL
The same comments apply concerning alternative

sustain pedal mechanics as for the soft pedal con-
trol. In the prototype the author used a commercial
footswitch, but details of a suggested assembly are
given in Fig. 4.8.

A fin diameter compression spring provides the
power to return the pedal after operation, and the
upward travel is limited by a wire shaped to be
captive in the top bearing (cable cleat), and retained
within a slotted hole in the lower bracket. Access to
the internal mechanics is again achieved by discon-
necting the top bearing from the flap. The spring
is seated within fin diameter holes drilled in pack-
ing pieces which are attached to the flap and to the
base.

Depending on the microswitch obtained a number
of alternative configurations might be used.

TOUCH CONTROL
The touch control is mounted to the left of the

keyboard, and gives preset selection of the maximum
attack required at any particular time. The key-
board actuated touch sensitivity allows the player
to reduce the attack below this maximum preset
level by finger tip control.

The present variation in attack is achieved by
controlling the voltage at the keyboard as seen in
Fig. 4.9. Diodes D35 -D40 give a range of attack
voltages to suit the player. All diodes are mounted
on the switch, which also has flying leads.

LEVEL CONTROL
This acts as a stepped potentiometer which allows

rapid changes to be made in the playing volume.
The resistors are mounted on the switch S2, as
shown in Fig. 2.4. Normal playing position is
position 2.

Next month : Keyboard, keyswitch assembly
and cabinet details will be given.
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FIFTY YEARS OF BROADCASTING
continued from page 1017

Two major technical developments, each to have
profound effect upon the social habits of millions,
are part of the exciting BBC story. They are tele-
vision and recording.

A late entrant into the field of sound broadcast-
ing. Britain was to become first in the field of tele-
vision. The all -electronic high -definition system
developed by E.M.I. was adopted by the BBC when
it commenced a regular television service in 1936,
thus antedating the start of television in the U.S. by
three years. So public service broadcasting stole
a march on commercially -run broadcasting. This
pioneering achievement demonstrated very forcibly
the strength of a combination formed of a free
enterprise industrial concern and a national institu-
tion devoted to public service, when working together
with a definite objective in view.

Recording has greatly influenced the pattern of
broadcasting in recent times. In its earliest years
the BBC made limited and cautious use of recorded
sound (as distinct from commercial discs) although
a Blattnerphone steel tape recording machine was
installed at Savoy Hill as early as 1931. Apart from
the imperfection of the techniques then available
opposition to the use of recorded material was based
on a strongly held view that actuality was the very
essence of broadcasting. However romantic such a
view may seem to blasé listeners of today, most
listeners of the 20's and 30's agreed that the direct
and immediate reception of events as they were
happening was one of the unique enchantments of
the new "wireless" entertainment.

Today's prodigious output of sound and television
owes very much to the great advances made in the
audio and video recording techniques, notably due
to contributions by commercial firms in Germany
and U.S. All those hours of broadcasting we have
become accustomed to can only be sustained with
the aid of a stock of "convenience programmes"
stored on disc or tape. With the insistent demand
by the public for more broadcasting the "live"
element is diminishing and thus the character of
broadcasting is changing. There is a danger that
broadcasting organisations will become merely
carriers of other peoples' canned wares. (The auto-
mated sound broadcasting station with built-in
magazines of audio tapes is already available as a
"packaged deal." How long before the television
counterpart makes its debut?)

This tendency will be accelerated with the intro-
duction of commercial local radio next year, and
with the possible granting of a second television
channel to IBA. There is every reason therefore to
ensure we preserve in its existing form our first
and most experienced national broadcasting organisa-
tion with its unrivalled artistic production facilities
that complement a justly renowned technical organi-
sation. And champions of public service broadcast-
ing do need to be vigilant. In anticipation of the
expiry of the BBC's Charter and the Television Act
in 1976, the pattern broadcasting will follow in the
future is already undergoing careful examination.

F.E.B.

NEWS BRIEFS
Talking Book Library for Handicapped

ANATIONAL library has been established to help the
many disabled people who are unable to read books

in the normal manner. It is a library of talking books
covering a wide range of subjects, all on purpose -made
tape -cartridges containing up to 13 hours of reading.

The National Library of Talking Books is a registered
charity and following a successful pilot scheme it
already has a readership of 500 disabled people. It is
hoped that Local Authorities and organisations for the
handicapped will co-operate so that the talking books
and playback machines may be made freely available
to those in need. Further inquiries should be made to
the National Library of Talking Books for the Handi-
capped, 49 Great Cumberland Place, London WIH
7 LH.

Novel Educational Aid
AN EDUCATIONAL aid with a wide range of applica-

tions has just been introduced by Palca and is
being distributed by Dixons Technical. Known as the
Wireless Headphones System it makes use of a long
loop of flex which surrounds an area within which
communication is to take place. Anyone inside the
loop and equipped with the special headphones, which
are, in effect, self-contained receiver amplifiers, will
hear the signal fed into the loop.

The loop acts as an indication loop aerial and its
size can be extended to the requirements of the user.
For instance it could surround a factory floor so that
orders can be given in a noisy environment, or it
could be used in a classroom with small groups off desks
connected to different sources so that a number of
lessons can carry on in the same room. Because the
headphones are self-contained the wearer has complete
freedom of movement allowing the system to be used
for such applications as relaying information to foot-
ballers while the players are in motion.

The headsets cost only £7.50 each and the loop con-
nector an extra £2 so making this a worthwhile and
economic proposition.

Further inquiries should be addressed to Audio Visual
Division, Dixons Technical Ltd., 3.Soho Square, London
W1V 5DE.
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1T1
CHECKING ENGINE IGNITION

The conventional way of check-
ing ignition advance and engine
speed is to use stroboscopic
illumination of a timing mark on
an engine part, such as the fly-
wheel, the stroboscope being
triggered by the lead to a sparking
plug.

In BP1 273 496 Snap-On Tools
Corporation of Delaware, USA,
suggests a more sophisticated
approach.

Their system relies on a meter
with a dial calibrated to show both
engine and distributor advance in
degrees and engine and distributor
speed in r.p.m.

Instead of using a stroboscope
to illuminate the timing mark, the
mark is covered with a small strip
of reflective tape and is illuminated
by a sensing device housing a
lamp and a photocell. During
operation the lamp is energised
continuously and the light from it
picked up by the photocell only
when reflected back from the
reflective tape over the timing
mark. This produces a series of
voltage pulses and the patent
describes circuitry for comparing
this series if pulses with another
series of pulses obtained from
inductive coupling with a spark
plug lead (ignition pulses).

Fig. 1 shows how the spark plug
voltage pulses are fed, via ampli-
fier transistor TR1, to a one-shot
multivibrator (transistors TR2 and
TR3). The pulses from the photo -

BP 1 273 496

Fig. 1

111116

cell XI are used to control the
thvristor SCR1. A train of pulses
triggered by the spark plug pulses
are fed to the base of TR4, while
another train of pulses triggered
by the photocell are fed to the
base of TR5. The meter ME1
measures the time interval relative
to engine period between succes-
sive pulses of the two pulse trains
and converts this time interval into
a direct read-out of degrees of
enoine or distributor rotation.

As engine timing is automatically
advanced with increasing engine
speed, the time interval between
successive pulses becomes longer
relative to rotation time and pro-
duces a higher reading in degrees
on the meter. By reading the
ignition advance in degrees for a
series of engine speeds and
checking against those recom-
mended by the manufacturer. the
engine can be subjected to
rigorous testing.

WHEEL SPIN CORRECTION

Westinghouse Brake & Signal
Co. Ltd., have patented (BP 1 277

some circuitry for use in test-
ing devices for correcting spin or
slide of a vehicle wheel.

These devices usually rely on
deriving a rate of change of velo-
city signal depending upon the rate
of change of the peripheral speed
of the vehicle wheel. A modifica-
tion circuit responds to a pre-
selected value of this signal
(indicative of the tendency of the
wheel to spin or slide) and so
modifies the braking forces.

A problem with such systems is
that they are hard to check when
stationary in a garage and the pre-
selected signal values are hard to
set. The Westinghouse invention
attempts to tackle this problem.

The oscillator section of the
patent is shown in Fig. 1. The
unijunction transistor TR1 has ID,

base connected via R2 to the
junction of R1 and Zener Diode Dl.
R1 and D1 are connected across
a 30V supply and b. base is con-
nected via R3 and the primary
winding of T1 to the supply nega-
tive line.

The transformer T1 is part of a
test device coupled through the
secondary winding to a generator
which produces a signal of which
the frequency is proportional to the
peripheral velocity of the vehicle
wheel.

The emitter of TR1 is connected
to the junction of diode D2 and
capacitor C1, the other side of D2
being connected via R4 to one

1M 0 0 0
side of switch S1. Capacitor C2
bridges R4, D2, C1 and is itself
bridged by a discharge resistor R5.
An exactly similar arrangement of
components is made between TR1
emitter and switch S2 with R7 act-
ing as the discharge resistor.

As mentioned above, the secon-
dary winding of T1 is connected
to the wheel generator of a spin
or slide detection apparatus, the
generator providing signals for the
detection apparatus and the latter
responding to a predetermined
rate of change of peripheral wheel
speed to initiate modification of
braking.

As a service check a mechanic
operates switches S1 and S2 to
produce oscillations and inject
them into the secondary winding.

Closing S1 causes oscillation
by alternate charging of capacitor
C1 via D2 up to a point
at which the transistor conducts
and discharges C1 via the emitter
and b., base of TR1 into the
primary winding of T1. The
frequency initially depends on
supply voltage, and in release of
S1 changes at a rate dependent
upon the rate of change of voltage
applied to the emitter electrode of
TR1 via C2. This is in turn depen-
dent upon the discharge rate of
C2 via R5. R5 is chosen to give a
rate of change after release of S1
which corresponds to the minimum
rate of change of speed of the
wheel.

BP 1 277 474

+30V

RATE -OF -CHANGE
RESPONSIVE
APPARATUS

Fig. 1

R7

Closure of S2 produces similar
results but R7 is chosen such that
the rate of change of frequency
corresponds to a rate of wheel
speed change to which the braking
control is not required to respond.

Flipping switch S1 should trigger
the modification circuit and flipping
of S2 should not trigger the modi-
fication circuit. If the mechanic
finds this is not the case, then
adjustment of the sensing and
braking equipment is called for.
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Substitutes for
VARACTOR
DIODES By. F...

A REVERSE biased semiconductor diode has a high
d.c. resistance. This is caused by the fact that

the reverse voltage applied attracts current carriers
(holes and electrons, in p- and n -type semiconductors
respectively) away from the junction, leaving a region
near the junction depleted of holes and electrons,
called the "depletion layer". The greater the applied
reverse voltage, the wider is the depletion layer.

Since the portions that are not depleted of carriers
have a low ohmic resistance, a reverse -biased pn
junction behaves as a capacitor in which the elec-
trodes (i.e. the non -depleted regions) are separated
by a thickness of dielectric (i.e. the depletion layer).
The thickness of the dielectric, and hence the capaci-
tance, can be varied by varying the reverse voltage
applied.

The same principles apply to all semiconductor pn
junctions and, in particular, pn junctions in transis-
tors. Thus reverse biased junctions in transistors may
be used as variable capacitors by varying the applied
voltage.

Silicon transistors are particularly suitable for
such use, as currents across their junctions when
reverse biased are very small, resulting in a capaci-
tance effect of very low leakage. Bias voltages that
can be applied to vary the capacitance, range from a
small fraction of a volt to a maximum which is the
break -down (Zener) voltage of the junction.

The a.c. voltage applied to the variable capacitor,
however, must be a small fraction of the bias voltage,
otherwise detuning and the generation of harmonics
will result.

TEST CIRCUIT
The circuit used for measuring the capacitance at

different collector -base voltages is shown in Fig. 1.
The inductance LI is of known value. A reverse volt-
age is applied to the junction under test through
the potentiometer VR1, and the resonant frequency
of the circuit is determined by means of a grid -dip
meter. A low impedance path for a.c. is provided
by capacitor Cl to the potentiometer wiper.

A number of transistors were tried. Plastic planar
transistors appear to function best. Transistors en-
capsulated in TO5 or TO18 style metal cans had
higher capacitances than plastic ones, although the
ratio of maximum to minimum capacitance was
much the same for both types.

Fig. 2 shows capacitances for applied voltages
between 0.15 and 12 in transistors of three different
types. There was some variation among transistors
of the same type, but most transistors tested showed
a ratio of maximum to minimum capacitance of
about 5: 1. The greatest change in capacitance
occurred at low voltages.

Within the limitations mentioned these transistors
functioned satisfactorally as tuning capacitors for
frequencies up. to 20 MHz or higher, and with
reasonable care in the layout of circuits, the highest
frequency tuned with a given inductance was gener-
ally a little more than twice the lowest.

RECEIVER APPLICATION
The possible uses of voltage dependent capacitors

are many, and include tuning, automatic frequency
control, generation of harmonics, and others. As
an illustration of the use of a transistor as a tuning
capacitor, one was used in a simple reflex receiver
for the medium wave band.

12v

TRANSISTOR
UNDERTEST

141- 20000 R 0.1

A -BCIOBA
B -2N 2102
C- BFY 52 near

equivalent

Fig. 1. (left). Circuit used to determine capaci-
tance of a collector -base junction

Fig. 2. (right). The resultant voltage/capacitance
characteristic of three sample transistors
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The transistor used as a variable capacitor is
TR I, in this case, type BCI08. The variable volt-
age applied to it is obtained from the potentiometer
VR I; as most of the change in capacitance occurs
at low voltages. VR I should be a logarithmic type.
Since the capacitance land hence the tuned frequency)
depends on the applied voltage, the power supply
to the receiver should be stabilised by means of a
Zener diode.

The inductor LI used for tuning consists of 200
turns of 36 s.w.g. enamelled wire, close -wound on
a ferrite rod r',in diameter and 3in long. The
secondary winding L2 consists of eight turns wound
over the "earthy" end of LI, and wound in the
opposite sense. The regeneration capacitor, C2
consists of two short lengths of thin p.v.c. insulated
wire twisted together.

TUNED CIRCUIT
Because of the small tuning capacitances and

relatively high inductance used in tuning, C2 is con-
nected to a tap on LI, 40 turns from the earthy
end, rather than to the "live" end as usually done
in receivers of this type.

Alternatively, C2 may consist of a short length of
p.v.c. insulated wire; one end is connected to the
collector of TR2, the other end is bent to fit snugly
over LI for one half turn. This half turn is moved
along the length of LI until optimum regeneration
without oscillation is obtained over the whole tuning
range, and is then fixed to LI in that position.

With reasonable care in the lay -out of components
associated with TR1 and TR2 the receiver will tune
over the greater part of the medium wave band.
VR I may be placed where convenient, preferably
well away from LI to reduce detuning by hand
capacitance while operating it. L3 should not be
close to LI, and the axes of these inductances should
be at right -angles to each other to avoid mutual
coupling between them. Audio output is taken from
C5 to high impedance headphones, or to an audio
amplifier for loudspeaker operation.

+9V

BC169C

L3

C5

Fig. 3. An example of the practical application
of the junction capacitance of a transistor. In
this simple reflex receiver the "varactor" effect
is achieved by feeding a preset voltage to the
collector -base junction of TR1

NEXT
MONTH.. 

A new area of interest, demonstrating
how organic living systems and elec-
tronic systems can interact, is opened
up with the publication next month of
design and application data for a

Biological
Amplifier

for detecting very low frequency signals
produced by the brain.
In conjunction with various output
stages, this amplifier can be safely
employed for specific non -medical
purposes: as an alphaphone to induce
relaxation, with aural feedback between
the brain and ear; or as a cardiophone
where control of the heart rate is
achieved by means of a visual feedback
loop.

I C Linear
Ohmmeter

Conventional ohmmeters have non-linear
scales which, though providing large ohmic
ranges, are difficult to interpolate and require
special meter calibration. The I.C. linear ohm-
meter gets round these difficulties using a
cheap milliamp meter to provide three resis-
tance ranges from 0-1001(11.

January issue on sale December 8

Ensure your copy by ordering in advance
from your newsagent.
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LECTR ONO RAMA
AIDS TO MOTORING
SAFETY

The problems of traffic control and collision avoidance
on the world's roads has long been a problem that
many countries have been seeking VD find a satisfactory
solution. Two companies, in the U.K. and America,
have been developing separate systems, both based on
the principles of radar, to help combat the problems of
safety on the roads. The great advantage of using radar
is that it is able to penetrate fog.

At the moment these systems are still in the experi-
mental stages but both RCA and Mullard, the,
developers, hold great hope for the future.

Radar "Cat's Eyes"
A traffic sensor has been devised at the Mullard

Research Laboratories in Surrey. which could form part
of a fully automatic system to control traffic, unaided
by a human observer of traffic conditions.

One of the problems encountered with most radar
traffic control systems has been that if more than one
vehicle is in the beam it tends to confuse the equip-
ment. But with the Mullard system the sensor device
is very similar to the modern "cat's eyes" and is
installed in the road in the centre of each lane. This
way only the car passing directly over the sensor is
detected.

The sensor device is a compact radar unit containing
the transmitting aerial and receiving aerial and, as
the cars passing overhead are detected, a second set of
detectors activate circuits which measure the speeds of
receding vehicles.

In a complete system, data derived from the radar
"cat's eyes" installed in roads at strategic places would
be routed to a central computer which would analyse
the total traffic situation and control roadside warning
lights and junction traffic lights accordingly.

Anti -collision radar
The RCA experimental auto radar system is designed

to avoid rear -end collisions on the roads and help
drivers to maintain reasonably safe distances between
the car and the vehicle in front.

A feature of the system is its ability to eliminate
false "targets" and "clutter". It is not "blinded" by
Tests being carried out on the RCA system. The radar units
can be seen on the two cars, just above and below the licence
plates

Artist's impression of how one of the traffic sensors,
being developed by Mullard, would be installed in the
road surface.
the radar signals of vehicles passing in either direction
in adjacent lanes. The radar beam is narrow enough
to avoid unwanted reflection when a car moves out
into another lane to pass a car ahead. Consequently,
the car can pass without a warning being sounded.

The compact radar, mounted on the front of a
car, transmits a continuous 9GHz (X -band) signal
which strikes the passive harmonic reflector on the

obstacle ahead. This reflector re -radiates the
second harmonic (I8GHz) of the incident signal.
The radar receiver is designed to accept only those
radar echoes that are double the frequency of the
transmitted signal.

The reflector is approximately the size of a
number plate and can be affixed to the rear of
any vehicle or to any sign designating a traffic
hazard. By using this special reflector all
vehicles and traffic hazard signs, no matter what
size, provide the same reflected signal strength.
Thus a small car or a "one -way -do -not -enter"
sign will be picked up by the radar system as
clearly as a large container lorry, and their radar
echoes will not be swamped by the echoes of
larger vehicles.

Eventually, it is hoped, an operational radar
of this type might be integrated into a car so
that it would automatically release the throttle
and apply the brakes to keep distances between
vehicles above a safe minimum. Furthermore, if
special small reflectors were incorporated on the
sides of motorways and on collision hazards such
as bridges, the radar could automatically apply
the brakes if the vehicle is approaching the
hazards at an unsafe speed.

The RCA system still requires testing and
refinement, but scientists believe that an opera- -
tional system can be mass produced within five
years.
Showing how the RCA system works. Radar on
car B transmits a signal (f) which is reflected
back at twice the frequency (2f) by a special
reflector on the rear of the car A

4$'

A
2f

t-f"""ffc
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Features MOTORWAY SAFETY
and WEIGHING HAZARDOUS MOVING LOADS

Automatic "Headway" Controlr NE example of automatic control in which brake and
accelerator are operated as a result of obstacle

detection, is being developed at the. Lucas Group
Research Centre near Birmingham.

Intended primarily for use on motorways where lane
discipline is essential, this investigation has as its objec-
tive, the automatic maintenance of "headway" or the
distance between moving vehicles at varying speeds.

The equipment uses a 35GHz (8mm) continuous
wave source, frequency modulated to give the required
information on range and speed. The use of this high
frequency enables both the transmitting and receiving
"horns" to be compatible with automotive styling
requirements while providing the narrow beam width
required. An electronic computer carried on the
vehicle makes calculations based on the reflected
radar signals and relative velocity of the vehicle with
respect to the leading vehicle. Brakes and throttle are
then automatically adjusted to maintain a consistently
"safe" distance.

The Government Department of the Environment are
supporting the project with financial aid and facilities
for testing at the Transport and Road Research
Laboratory.

F. M. C. W.

RADAR

Weighing -in -Motion Scheme for Heavy Loads
NE of the problems encountered in heavy industry0 is the need to weigh large and sometimes hazar-

dous loads on a continuously moving production line.
Movement can influence erroneous measurements unless
strict control of load vibrations is exercised. W. & T.
Avery Ltd. the large weighing machine company have
produced a "weighing -in -motion" system using a 27ft
load -cell weighbridge linked to electronic sampling,
recording, and data transmission instrumentation.

Four 500,000 pound capacity load cells are equipped
with free -motion units to isolate them from shear forces
and transmit analogue weight signals to a static digitiser
in the weigh office. An analogue to digital converter
interfaces these signals to the digital display and tele-
printer.

4.i.rk,-

$1.411, a

1. FMCW is frequency modulated continuous wave
radar which measures "headway" and relative vehicle
velocity
2. The relative velocity kv caused by Doppler shift is
such that it enhances the effect of headway h
3. Headway is compared with desired headway, calcu-
lated from time vehicle speed to produce an actuating
signal
4. The actuating signal adjusts vehicle speed by means
of brake and throttle actuators, so that headway
spacing of one second is maintained

THROTTLE
ACTUATOR

BRAKE
ACTUATOR

t4) CALCULATE
DESIRED
HEADWAY SPEED SIGNAL

High frequency vibrations are attenuated by the rigid
design of the weighing structure and a filter in the
instrumentation. A digital filter eliminates the effects of
low frequency vibrations. By sampling the resultant out-
put signals at various time intervals, the readout displays
the loading in increments of 0.1 ton. If the load is mov-
ing over the weighbridge too fast, an "excess -speed"
signal inhibits the system until reset.

This system has been installed at the British Steel
Corporation's Port Talbot Works, where up to 600 tons
of molten iron is weighed en route to the steelmaking
plant. The load is hauled in huge ladles on a railway
which passes over the weighbridge.
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By R.W. COLES PART 6
ANSWER (A) AND Z REGISTERS

AsT month the construction of the ENTRY register
L was described together with the constant store

and a fixed constant option. To follow this the
logic and construction of the two registers which
form the main part of the arithmetic be
described, these being known as the ANSWER (A)
register and the z register.

SERIAL B C
DATA FROM
ADDER

"A" AND "Z" REGISTERS
The A (ANSWER) and z registers, together with the

adder to be described next month, form the heart of
the arithmetic unit of Digi-Cal. These registers are
identical in capacity, being four (B.C.D.1 digits
"wide" and ten (decimal) digits "long". They differ
in the type of input and output facilities which
include both serial and parallel transfers.

Both are right -shift types, and are capable of shift-
ing data at more than one million bits per second

DISPLAY STROBES
in the serial mode, when supplied with suitable
clocking signals.

The A register has an associated display multi-
plexer which is used to send the answer data down
the display bus under the control of the display

Si 52 53 S4 55 56 S7 58

SERIAL DISPLAY
DATA BUSDISPLAY MULTIPLEXER strobes provided by the display board previously

described in Part 3.
A DATACLOCK The multiplexer is identical in principle to the

CLEAR

COUNT

18 41 ENTRY register version, but is two (decimal) digits
longer to allow display of a full eight digit answer.
The most significant two digits are not displayed and

ENTER

no ANSWER REGISTER

Aoht
A DATA

ICH=\
Z REGISTER

ENTER 'E' DATA

ENTER 'A' DATA

CLEAR

CLOCK

SERIAL B C D
DATA TO
ADDER

SERIAL B C D
DATA TO
ADDER

Fig. 6.1. Block diagram of the "A" and "Z"
register sections of Digi-Cal

are used to allow error detection and decimal point
manipulation.

A block diagram of the A and z register sections
of Digi-Cal is given in Fig. 6.1 and this should be
studied in conjunction with the overall system block
diagram (Fig. 1.3) from the July edition, which did
not include the display multiplexer.

REGISTER PARTITIONING
The division of the register circuitry to suit the

constraints of a standard printed circuit system
requires a good deal of thought to produce an
arrangement which:

(a) uses a minimum of "wasted" i.c. positions, and
thus the minimum number of separate boards;

(b) shares the number of input/output connections
equally between boards so that one board does
not demand more edge connector positions
than are available on the standard board; and
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REGISTER
,,,,,RATA

,

6.2

.6
/

ENTRY REGISTER
DATA

6.2

,

A

Low
SERIAL BC 0
DATA TO ADDER

Fig. 6.2. The partitioning of the "Z" register is
shown here, together with the inputs and outputs

(c) gives a layout arrangement which permits the
interchange of identical halves of the circuit
and thus cuts down the number of different
types of board required.

With the ENTRY register last month, the circuit
was divided vertically into three boards each carry-
ing a two digit long register of B.C.D. width, plus
a separate multiplexer board.

The A and z registers on the other hand are
divided horizontally into two ten -digit long registers,
each two digits wide, giving four boards in all. The
A register multiplexer is also split in this way, and in
this case is incorporated on the same boards as the
register proper.

All this sounds a little complicated but is easier to
understand with reference to Fig. 6.2 and Fig. 6.3.

"A" REGISTER
The A register is built on two DL 109/44 cards,

each of which houses eight TTL i.c.s, two resistors,
and two decoupling capacitors.

Making a register ten digits long and four wide
would require twenty SN7474 dual D -type flip-flops
as used in the ENTRY register, and this number would
take up a lot of room, as well as presenting a
mammoth wiring -up problem.

Fortunately the TTL series of complex functions
known as medium scale integration (M.S.I.) contains
a number of ready-made shift register circuits, and
it is one of these, the SN7496, which is employed
in the A register circuit.

A diagram of the SN7496 is shown in Fig. 6.4,
and as can be seen this i.c. consists of a complete
five -bit serial shift register in a 16 pin D.I.L. package.

The register comes complete with gating to allow
a five -bit parallel input transfer when the PRESET
input is activated, and has a separate output from
each stage to allow parallel output transfers.

6.2

ZEAL

B C D FROM
ADDER

A I

6.2 6.2;16.2

)

BCD TO
ADDER

COUNTER DATA DATA OUT

`

Fig. 6.3. The partitioning of the "A" register into
the two halves known as the Al and A2 registers
is shown here

The CLEAR input will set all the flip-flops to the
logic "0" output state, and is used to erase the stored
contents of the register.

By connecting two of these i.c.s in series a ten -
digit register is formed, and by using four of these
ten -digit sections, the required A register capacity is
achieved, using eight SN7496 i.c.s (see Fig. 5.51.

OPERATION OF "A" REGISTER LOGIC
When an arithmetic programme is running, the

data in the A register is shifted serially into the
ADDER circuit, in synchronism with the data in
the z register which is either added to or subtracted
from the A data.

The output of the ADDER forms the serial input
of the A register, so that after a group of ten
clock pulses, the A register contains the sum (or
difference) of the original A and z register contents.

If the arithmetic operation required is MULTIPLICA-
TION, then the contents of the A register have to be
duplicated in the z register before the series of addi-
tions take place, and to facilitate this the parallel
outputs of the A register are used to provide a single
24 bit transfer.

At the end of a DIVISION, the answer is represented
by the state of the counter, and before this can be
displayed it has to be transferred to the A register.
This is also carried out in a single 24 bit transfer,
this time using the parallel PRESET inputs of the
SN7496s.

In each of these transfers the initiation is provided
by a control pulse from the programme.

MULTIPLEXER
The multiplexer consists of a series of SN7401

open -collector gates, with their outputs "wired -OR"
to give the required four -bit data -bus. It is formed
in the same way as the ENTRY register multiplexer.
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The eight strobes or "character call-up" lines are
produced in a sequence starting at the most signifi-
cant end of the register, each one activating a group
of four gates to send a single B.C.D. group to the
display.

In the case of this multiplexer, the data -bus is
produced in two, two-bit halves as a consequence of
the partitioning arrangement mentioned earlier. This
division of the multiplexer into two physically
separate sections means that the display strobes have
to be connected to both board Al and board A2.

"Z" REGISTER
Like the A register, the z register is housed on two

DL109/44 plug-in cards. This register is identical in
size to the A register, being ten by four in format,
but because of its different role in the arithmetic
operations of the calculator, different integrated
circuits are employed.

A glance at Fig. 6.1 shows that the z register is
required to accept parallel transfers from two
sources, the A register and the ENTRY register. It is
not required to provide parallel outputs, only serial
outputs being needed to feed the ADDER.

These different input/output requirements preclude
the use of SN7496 shift register elements, since these
devices can only accept a single parallel input trans-
fer without extensive external gating. Luckily, it
is still possible to enjoy the advantages of M.S.I. in
this circuit because another device which suits our
needs, the SN7494, is available.

The SN7494 is a four -stage serial shift register
element with provision for parallel loading from two
separate sources, under the control of internal gating.

DISPLAY
STROBES

oSERIAL INPUT (a)

PRESET
INPUTS

LS.5
LS.4
LS.3
LS.2
1.5.1

LS

'LS .0
L5.1

LS.2
1-5.3

LS.4
LS.5

QSERIAL INPUT IN

.5 Vcc

TO SN7401 GATE I/Ps

OUT

CLEAR
6 15 14 3

OUT,___.._,
ED

GND SERIAL
121 11 10l 91 INPUT

CLOCK

PS B- -S PS PS

*UM< -4 CLOCK 4 CLCO<

PS E-

-.CLCO<

CLOCK
A

PRESET

51

Vcc
D E

PRESET

B.

PRESET
ENABLE

Fig. 6.4. The internal logic of the SN7496 inte-
grated circuit

A logic diagram of this device is shown in Fig. 6.6
where is can be seen that the two sets of parallel
inputs, I A to I D and 2A to 2D are presented to the
PRESET inputs of the flip-flops via four AND -OR -
INVERT gates, the appropriate set of input data being
selected by the PRESET i or PRESET2 control line.

Note that output connections are not provided
from the A, B, and C flip-flops, which as previously
stated, is quite satisfactory for this application.

REGISTER ASSEMBLY
Connecting two SN7494s in series gives a register

eight digits long, which falls short of the requirement
of ten digits. Therefore two more stages are added

9b 8

51 S2 S3

3

SO

15s 141 13717-46.NU

ABC DE
IC 63 SN7496

56 6ABCDE

C22 C23

IC 57
SN7401

IC ER
SN 7401

151 14

13

9

13

11

056
2

11

3

657 8

,o1
A B C D E

IC61. SN 74 96

IC 61 SN 7496

15 14 13 11I 11
NU

PIN 14 567401
PIN 5 567496

GNDO - PIN 12 SN 7496
967 SN 7401

Si

90 8 11 21 3 51 6

B?

DISPLAY BUSIal

R67
12611

 5V

IC63 1041520
ICE.4 154..0
IC64 14 4..a0
ic64134.1.5AL0
Ic54 11.1Aitlo

O
LS

SERIAL/PARALLEL
OUTPUT

A BCDE
IC 62 SN7496

5

11 10

SERIAL/ PARALLE
OUTPU6

IC62 1141544 PARALLEL
1CC 62 1143`1"0.6u0 Trzar TO

1062 154/15140
IC61 104115=50

S5

IC 66
Sr. 740/

91 811211 2

7

3 51 6

LS

PARALLEL
. OUTPUT TO
'Z' REG.

0

:LOCK,

CLFAR0

ENTER COUNT°

.SV

24a

DISPLAY euslg

Fig. 6.5. The logic contained on the Al register board. The A2 board is identical to this
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A PRESET
INPUTS

E' PRESET
INPUTS

LS
LS 10
LS 20
LS 30
LS 40
IS 50

LS 0
LS.10
LS 20
LS 30
LS 40
LS  50

PSSERIAL INPUT (3 D
IC 77
ST4747. CP1=

PS

0

av
14
14

CP

IC 79 SN 7494

10115

1
9

4_ 15 14 1301

6

SN 749t

SERIAL OUTPuT

CLOCK 0
ENTER 'E

ENTER A0-0
SN 7474 CLEAR°

SN 7494 CLEAR°-.

B

SERIAL INPUT
IC 7E

LS. 50
4,7

'E' PRESET
LS

ILLS, 30
INPUTS  2

LS .1
LS 0

R 40
PRESET Ls 30
INPUTS LS  20

LS  10
LS

0

5V

14
5 7

a 5V di 6 8

2
4

5

IC 83 SN7440

NU 9 2 N

IC 80 SN 7494
7

1111
166113

IC 82 SN 749

10

5V

5
9

2 16 14 3 11

Fig. 6.7. The logic contained on the Z1 register
this

in the form of an SN7474 dual D flip-flop. If these
extra stages are placed at the "most -significant" end
of the register, no extra input gating will be required
since only the six "least -significant" stages are
required to accept parallel input transfers. This is
the approach adopted for the z register and the
resulting circuit is assembled from eight SN7494s
and four SN7474s, giving the required total number
of 40 flip-flops.

The circuit of one of the two identical z register
boards is shown in Fig. 6.7 where it can be seen that
in addition to the shift register components, an
SN7440 dual buffer gate is incorporated.

The connections to these gates are made external
to the DL I 09 cards because these gates are used
for different jobs on each of the two cards, and

PRESET
2A 2 28 2C

161 151 141 131

1C 10,

PRESET

GND2I

12D
CLEAR10 OUTPUT

1

L.

CADCK

51

Vcc

PS or --
-4 CI=

R

6 17 t
SERIAL CLOCK

1 INPUT
PRESET PRESET

Fig. 6.6. The internal logic of the SN7494 inte-
grated circuit

12

BUFF
IN

5V

BUFF

OUT

e

OUT

ES-

Iy

SERIAL OUTP146

SVO Vcc

C 26 C27

G14130 goGNO

board is shown here. The Z2 board is identical to

internal connection would prevent interchanging
these when required.

One of the four buffer gates is used to invert the
CLEAR Z signal from the programme to make it
compatible with the CLEAR inputs of the SN7474
devices, which operate on low inputs, as opposed
to the SN7494 CLEAR lines which operate on high
inputs.

The remaining gates are used to buffer the z
register PRESET! and PRESET2 lines, and in the OVER-
FLOW logic.

"Z" REGISTER OPERATION
The most important operational aspect of the

z register is that it operates in a recirculating mode,
which means that not only is its output fed to the
ADDER, but also back to its own input, to give an
endless loop.

This feature is important because it means that
the register contents are not altered no matter how
many bursts of ten clock -pulses are applied in the
course of an arithmetic operation.

This facility is required in the MULTIPLY and
DIVIDE programmes, where the contents of the z
register are continuously added to or subtracted
from the contents of the A register until the result
is produced.

In these programmes the contents of the register
can be used up to one million times in a single
computation. Of course, this is not to say that the
register contents are completely invariant, for when
a particular set of data is finished with the register
will be cleared by a CLEAR pulse from the pro-
gramme, ready for new data to be entered in parallel
from the ENTRY or A registers.
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A AND Z BOARDS

1 Serial i p (IC63) LS 5 o p (IC63) 23
2 LS - 4 o/p (IC64) LS 5 0 P (IC61) 24
3 LS 4 o/p (IC62) spare 25
4 LS 3 o p (1064) spare 26
5 LS 3 o p (IC62) LS 5 lip (IC63) 27
6 LS 2 o p (IC64) LS 5 1,p (IC61) 28
7 LS 2 o p (IC62) LS . 4 1/p (IC64) 29
8 LS I o/p (IC64) LS 4 ilp (IC62) 30
9 LS ..1 o/p (1062) LS 3 i p (1064) 31

10 Serial o p (IC64) LS 3 i'p (IC62) 32
II Serial o/p (IC62) GND 33
12 Disp. bus o p (R67) 5V 34
13 (lisp. bus o p (R68) LS . 2 1 p (IC64) 35
14 8) LS 2 i p (1062) 36
15 7 LS 1 1 p (IC64) 37

... 16 6 LS 1 i'p (IC62) 38

.... 17 5 Display LS I p (IC64) 39
18 4 strobes LS l'p (1062) 40

,r,19 3 spare 41

20 2 CLOCK 42
21 IJ PRESET 43
22 Serial lip (IC61) CLEAR 44

--1-

11

Fig. 6.8a. Layout of the i.c.s on the "A" register boards and function of the edge contacts, both boards
being identical

I E LS 5 i p (1C79) Buffer o p 23
2 E LS - 5 i p (1C80) Buffer i e 24
3 E LS 4 i p (1C79) Buffer itp 25
4 E LS 4 i p (ice0) spare 26
5 E LS - 3 i p (1C81) A LS 5 1.'p (1C79) 27
6 E LS 3 i p (IC82) A LS 5 i'p (1C80) 28
7 ELS- 2 i p (1C81) A LS 4 i p (IC79) 29
8 ELS 2 i p (1C82) A LS 4 i p (IC80) 30
9 ELS - I i p (1C81) A LS 3 i p (IC81) 31

0 ELS - I i p (1C82) A LS -; 3 ilp (1C82) 32
I spare GND 33
2 e ,-5V 34
3 ELS I;p (IC81) A LS 2 1/p (IC81) 35
4 E LS 1/p (1C82) A LS 2 1/p (IC82) 36
5 Enter E A LS I I/p (1C81) 37
6 Enter A A LS - I I/p (1C82) 38
7 Serial o p (1C81) A LS I/p (IC81) 39
8 Serial o p (1C82) A LS i/p (IC82) 40
9 Serial i p (IC81) spare 41

PO Serial i.p (1C82) CLEAR (SN7474s) 42
21 CLOCK Buffer i p 43
22 CLEAR (SN7496s) Buffer o p 44

Fig. 6.8b. Layout of the i.c.s on the "Z" register boards and function of the edge contacts, both boards
being identical
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0 0 0 0 0 0 0 0 0 0

0 0
ED El

0 0 0 0
E2 E3 M1 M2

0
Z1

0
22

0 0
AD Al

0
A2 CL

Fig. 6.9. Disposition of the edge connectors as seen from underneath the main chassis plate

CONSTRUCTION
The component layout arrangement for the A

and z register boards is shown in Fig. 6.8.
These boards have a good deal of wiring to the

edge contacts due to the large number of parallel
input/output wires required, and some care is
-equired in laying this out so as not to produce very
ong wiring runs or large wiring concentrations.

The registers are required to perform serial shifts
at high speed which means that the interconnections
associated with this aspect of the circuit, i.e. every-
thing except the parallel input/output wiring, should
be kept as short as possible to reduce stray capaci-
tance effects. With this in mind it is advisable to
wire up the serial interconnections and clock lines
before the rest of the wiring (which is not critical)
is added.

Wiring is normally carried out on the component
side of the DL109 / 44 boards, but it was found with
the prototype that wiring congestion can be
alleviated on the Al and A2 boards by connecting the
parallel output wiring to the edge contacts on the
underside of the board.

Z1

0
Z2

0
E3/9 I 23 ZI/15, Z2/I5 E3/7 1 23

E3/10 2 24 enter E (grog) E3/8 2 24
E3/l5 3 25 from E' logic E3/13 3 25
E3/I6 4 26 not used E3/14 4 26
E2/9 5 27 Al/23 E2/7 5 27

E2/I0 6 28 AI/24 E2/8 6 28
E2/I5 7 29 AI/2 E2/I3 7 29
E2/I6 8 30 AI/3 E2/I4 8 30
EI/9 9 31 AI/4 EI/7 9 31

E1/10 0 32 AI/5 EI/8 0 32
notf 1 33 GND not I 33

used 1 2 34 +5V used 2 34
EI/15 3 35 AI/6 EI/I 3 35
EI/16 4 38 AI/7 E1/14 4 36
21/23 5 37 AI/8 ZI/23 5 37
Z2/23 6 38 AI/9 Z2/23 6 38

*ZI/19 7 39 AI/10 *Z1/19 7 39
*ZI/20 8 40 AI/II °Z2/20 8 40

*AD/I9, ZI/17 9 41 not used *AD/I7, Z2/I7 9 41
°AD/20, ZI/18 20 42 ZI/44 'AD/18 Z2/l8 20 42

*CB/I 21 49 CB/13 *CB/I 21 43
CB/I3 22 44 21/42, 22/42 CB/13 22 44

O O

EDGE CONNECTOR INTERCONNECTIONS
The edge connectors for these registers occupy

the z1, z2, Al, and A2 positions on the chassis
assembly (see Fig. 6.9), and are wired up in accor-
dance with the wiring tables given. These tables
(Fig. 6.10) are used by simply connecting the pin
number required to the destination or destinations
listed next to it in the table.

Each of these tables is complete, which means
that a wire from the A register to the z register
will be listed in both the A and the z register
tables, so be sure to keep a record of wiring already
carried out to prevent unnecessary duplication.

Again it is advisable to keep the wiring associated
with serial transfers as direct as possible, and it is
an idea to use a different coloured wire for these
interconnections so that they may be easily identi-
fied later.

Where these serial data and clock lines exceed a
few inches in length they should be routed as close
to the chassis metal as possible to take advantage of
its "ground -plane" properties. Interconnections to be
treated with care are marked with an asterisk in
Fig. 6.10.

Z1/16, Z2/I6 *AD/5
enter A (wog) ZI 29

not ZI 30

12/23 ZI 32
used ZI 31

A2/24 ZI 35
A2/2 ZI 38
A2/3 ZI 37
A2/4 ZI 38
A2/5 *A0/9, ZI/39

A2/6 data bus lipA

GND *AD/10, ZI/40
+5V To displayf Bl

A2/7 "8
A2/8 7
A2/9 to

6
A2/I0 display

A2/11 board, "4
not used strobe .
ZI/44 outputs 2

l not l.1
fused *AD/6

Al
0

A2
0

1 23 Z1/27 "AD/3 I 23 Z2/27
2 24 ZI/28 Z2/29 2 24 22,28
3 25 Z2/30 3 25 not
4 26

,not
used Z2/31 4 26 used

5 27 2/25 Z2/32 5 27 2/25
6 28 M2/26 Z2/35 6 28 M2/26
7 29 M2/29 Z2/36 7 29 M2/29
8 30 M2/30 Z2/37 8 30 M2/30
9 31 M2/35 Z2/38 9 31 M2/35
0 32 M2/36 *AD/7, Z2/39 0 32 M2/36

33 GND *AD/8, Z2/40 I 33 GND
2 34 , 5V To display D 2 34 +5V
3 35 MI/25 data bus 1/p IC 3 35 MI/23
4 36 MI/26 . AI/14 4 36 MI/24
5 37 MI/29 AI/15 5 37 MI/27
6 38 M1/30 A1/18 6 38 MI/28
7 39 MI/35 AI/17 7 39 MI/31
8 40 MI/36 A1/18 8 4 MI/32
9 41 not used AI/19 9 410 not used

20 42 CB/I8° AI/20 20 42 CB/18°
21 43 CB/I6 A1/21 21 43 CB/I6
22 44 CLEAR (prog) *AD/4 22 44 CLEAR (prop)

O O

Fig. 6.10. Interwiring details of the four edge connectors holding the "A" and "Z" register boards.
The asterisks show connections which need special care
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Fig. 6.11. Construction of a 44 -way extension board which makes possible testing of boards in situ

TESTING
Testing these boards in an operational way is

difficult at this stage and until the CLOCK board is
constructed there is little that can be done except a
check that the power supply lines are connected
properly. For this reason it is essential that all wiring
is double checked to remove wiring -up errors before
proceeding.

EXTENSION BOARD
When the calculator nears completion and tests

are possible in an operational situation, it will some
times be required to measure a logic level, or inspect
an interconnection while the logic boards are still
connected in the circuit. As things stand this would
prove difficult because of the close packing of the
DL I09 cards in their respective edge connectors.

To overcome this problem it is possible to con-
struct an extension board which, when interposed
between a particular board and its edge connector,
has the effect of raising the board into a position
where all its components and associated wiring are
readily accessible, while still electrically connected
to the rest of the circuit.

The layout for such an extension is shown in
Fig. 6.11 where it can be seen that the component
parts are simply an edge connector and a Shirehall
DLI07 board, together with some wiring.

The DLI07 card is of the same physical size as a
DL109, but instead of a printed wiring pattern to
accept nine D.I.L. i.c.s, the DL 107 has a Veroboard
type of matrix, orginally intended for wiring up
discrete components.

The construction of the extension consists of
simply soldering the 22 ways of one half of the
edge connector to the DL 107 strips which terminate
in gold plated edge contacts, then using single core
wire to connect the other 22 edge connector tags
to the corresponding DL 107 edge contacts on the
reverse side of the board.

COMPONENTS . . .

Al, A2 BOARDS
Resistors

R67 -R70 1.2ki2 :L"10% carbon

Capacitors
C22, C24 10µF 15V elect. (2 off)
C23, C25 0.047µF (2 off)

Integrated Circuits
IC61-64, IC69-72 SN7496 (8 off)
IC65-68, IC73-76 SN7401 (8 off)

Printed Circuit boards and sockets
Type DL109/44 boards (Shirehall) (2 off)
Type DPK165 edge connectors (Shirehall) (2 off)

Z1, Z2 BOARDS
Capacitors

C26, C28 10p.F 15V elect. (2 off)
C27, C29 0.047µF (2 off)

Integrated Circuits
IC77, 78, 84, 85 SN7474 (4 off)
IC79-82, IC86-89 SN7494 (8 off)
IC83, IC90 SN7440 (2 off)

Printed Circuit Boards and Sockets
Type DL109/44 boards (Shirehall) (2 off)
Type DPK165 edge connectors (Shirehall) (2 off)
(In each case components are divided equally

among the two boards which make up the A and
Z registers)

The physical strength of the assembly can be
improved by using a fillet of Araldite to join the
edge connector and the DLI07.

This simple servicing aid can come in very handy
when testing any of the twelve Digi-Cal logic boards.

Next month: Clock Board.
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COLD SHIVERS
Cold shivers ran up and down

quite a lot of spines for a few
brief moments when Dave Griffin,
Motorola's director of marketing,
Northern Europe, suggested there
might be another slump in the
semiconductor market in, 1975.
There was a sharp turndown in
business in 1966/67 and the 1970/
71 disaster is still painfully fresh
in our memories. Is there a four-
year cycle of slumps? Could be,
says Griffin. Of course nobody
really knows but Griffin's remarks
got everybody. crossing their
Lingers.

Griffin was speaking at a one -day
seminar organised by component
distributor Celdis Ltd. A hundred
delegates turned up to hear the
speakers in the Sculpture Gallery
at Woburn Abbey. Their wives
and girl friends were invited too,
but they were hived off during the
business sessions and enjoyed
themselves watching wildlife in the
Game Park and admiring the trea-
sures in the Abbey itself.

But the sessions were by no
means all gloom. Griffin came
clean on Motorola forecasts which,
among a great pile of statistics
gave a U.K. semiconductor market
worth £80 million by 1974. Big
growth area was confirmed to be
MOS devices which should reach
£10 million worth of business in
the same year. Big surprise is the
market for germanium power de-
vices which was expected to drop
off very severely but which still has
£4 million worth of business a year,
even today.

This year, said Griffin, the U.K.
market will have bought 40 million
integrated circuits and 600 million
discrete devices. Average selling
prices have dropped since 1968.
Then, the average price for a dis-
crete device was 25 cents and for

an integrated circuit 1.8 dollars.
Today the averages are 20 cents
and 1.2 dollars, respectively (dollar
values are used universally in this
type of comparison in the semi-
conductor industry).

TIME AND MOTION
The automotive industry as a

major consumer of semiconductors
will not really take off until 1975.
But electronic watches are already
starting to be a good growth area.
Motorola has an electronic kit
which is sold to watch manufac-
turers. It consists of a quartz
crystal, a CMOS oscillator, divider
and buffer circuit equivalent to 312
transistors in a 6 -lead ceramic
package, and a microminiature
stepping motor which drives the
hands. Total power consumption
is a mere 5 microamps from a 1.5V
silver. oxide battery which lasts for
over a year.

- Motorola has greatly improved
the yield of the CMOS package
for watches by the use of ion im-
plantation in which dopant material
is "fired" at the target at enormous
velocities but in a manner which
can be deliberately controlled.

Another of the speakers, Kim
Morrell of Mullard, forecast expan-
sion of the U.K. electronics industry
to £1,800 million by 1980 of which
some £260 mililon would be in
components of all types. My own .
belief is that his figure is on the
low side and we should do much
better than that.

The Vice. President of RCA Solid
State Europe, Dr Joe Donahue,
spoke on his company's solid com-
mitment to European operations
and to broadening the market base.
The decision to set up in Europe
was taken only three years ago.
Now, says Donahue, RCA Solid
State has almost 1,000 employees
in Europe, well over 500 of them
at the new semiconductor plant at
Liege.

TOGETHERNESS
On the theme of togetherness,

Donahue reminded his audience
that RCA grew out of the old
British -owned American Marconi
Company. That was way back
in 1919 when RCA was formed
at the request of the Ameri-
can government to acquire the
Marconi interests. It was the first
time I ever heard RCA even ad-
mitting British ancestry publicly,
let alone boasting about it!

To, round up an interesting day,
Peter Turner of Hewlett-Packard
spoke of the dramatic growth of
the optoelectronics market. Apart
from obvious uses such as displays,
Turner stressed that a huge growth
area lay in electrically isolated
couplers. H -P has a new fast one

on the stocks promising a 20MHz
bit rate with 2.5kV isolation, all in
a small 1.c. package. Overall opto-
electronics sales in the U.K. could
soar to £150 million per year by
1976 stated Turner.

So, on the whole, the news was
good, especially for distributors
who are currently handling some 20
per cent of all professional compo-
nent supplies and are working hard
to handle more.

CHATAWAY AT H -P
It was a great day for Dennis

Taylor, managing director of Hew-
lett-Packard Ltd., when the Minister
for Industrial Development, Mr
Christopher Chataway, officially
opened the 100,000sq ft extension
to their South Queensferry plant. It
more than doubles the area of the
original unit built in 1966 and total
employment at the plant has now
risen to over 600.

Their total business in the U.K.
is some £9 million and of total
U.K. production 66 per cent is ex-
ported. Most famous of their in-
struments designed and built in
the U.K. is the Microwave Link
Analyser. To date over £41 mil-
lion worth have left the factory and
85 per cent went for export.

On the future, Taylor announced
that they have just bought 33 acres
of ground so we can expect further
expansion although, chuckled Tay-
lor, it will take a little time to
expand into it. Hewlett-Packard
has an R and D group of 50
people at South Queensferry and
at least two completely new UK -
designed instruments will be re-
leased by the end of the year.

RESETTLEMENT
An ex -editor in electronic pub-

lishing, T. Jeffrey Burton, and now
a press relations consultant, has
recently run a one -day seminar for
RAF electronic technicians nearing
the end of their service.

The idea was to give them a
teach -in on the structure of the
electronics industry and the job
opportunities within it. Speakers
include representatives of the elec-
tronics press, of the Society of
Radio and Electronics Technicians
(SERT), the Post Office and com-
panies of the status of IBM and
Exchange Telegraph.

Although the scientific and R and
D ends of the business are not
recruiting heavily at the moment,
it seems that good technicians are
hard to come by in the industry
and are eagerly sought. The re-
settlement briefing, held at RAF
Newton, near Nottingham, should
help the boys in blue to ease them-
selves back into civvy street and
do a good turn to the electronics
industry as well.
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A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.
This is YOUR page and any idea published will be awarded
payment according to its merits.

VISIBLE SPEED READOUT
FOR A PROJECTOR

MANY home movie projectors rely for speed con-
trol on a rheostat which gives a film transport

speed continuously variable from around 12 f.p.s. to
around 25 f.p.s. This kind of control can have
advantages over fixed (i.e. switched) controls, because
many of the old silent films were shot at film speeds
somewhere between 16 and 24 frames per second.
Moreover, not all home movie cameras run at the
same speed.

But anyone projecting films with a rheostat con-
trol will know that the snag with these controls is
their unreliability as a positive guide to actual film
speed. The same rheostat setting cannot be relied
on to produce exactly the same speed on two
occasions.

A few years ago I used a car tachometer or rev.
counter to provide a direct visible readout of film
speed.

Tachometers function by sensing the voltage pulses
proportional to projector shaft speed; it is only
necessary to produce low voltage pulses from the
projector itself and. feed them to an inductive load
across which the tachometer is connected.

Experience shows that the most reliable source of
pulses is from a make -and -break contact associated
with the projector main drive shaft, but of course
any positively driven shaft will do. All that is
necessary is to attach a small spring metal strip
(such as an old relay contact strip) to an insulating
block which is secured (e.g. glued) to the projector
chassis so that the spring strip presses against the
shaft (Fig. 1).

A blob (or blobs-see later) of Araldite or other
hard insulating material is painted on the shaft so
that, as it revolves, the spring strip will alternately
make with the metal shaft and break by contacting
an insulating blob. By connecting leads between the
spring strip and projector chassis (which will of
course be electrically connected to the shaft) a make -
and -break connection _is easily achieved which can
be used to produce low voltage pulses when in
circuit with a low voltage source.

Tachometers or rev. counters come with two leads,
one of which is red or marked "positive" for con-
nection to the positive side of the supply.

The tachometer dial reading will not of course
necessarily give a true r.p.m. reading for the pro-
jector shaft, but this is not important. By timing
a film loop through the projector and marking the
dial accordingly, points of reference for actual speeds
of 16, 18 and 24 frames per second can be marked
on the dial and the projector brought reliably to
these speeds at any time in the future by operation
of the rheostat.

By virtue of this arbitrary scaling, there is wide
latitude of components, virtually any inductance or
low voltage d.c. source that produces a healthy
dial reading being acceptable. For guidance, 9 or
12 volts smoothed d.c. from a battery eliminator
should be fed through the make -and -break contacts
to the inductive load, for which the primary of a
5: 1 transformer has proved ideal. To avoid radio
or television interference, a 0.1 or 0.01/1F capacitor
should be connected across the contacts.

A. Hope,
London

N.W.3.

SPRING STRIP
Ci-4)

SHAFT INSULATING
SLOBS h.

CHASSIS INSULATING MOUNT

Fig. 2. Typical set-up for the
visible speed control readout

WIRE CONNECTED
TO SPRING STRIP

CONTACTS

CHASSIS
CONNECTION

Fig. 1. Arrangement of the spring con-
tact on the projector drive shaft. The
insulating spots on the shaft can be
any hard -setting glue

I/

TSUPPRESSION

REV COUNTER

INDUCTIVE
LOAD

(RED)
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RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SWI6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage I p per transistor, over ten post free
INTEGRATED CIRCUITS 5p + 1 p each added

Sp
1N21 0.17
11423 0.20
11496 688
114253 040
114258 040
114845 046
114725.4 620
111914 0.07
1114007 040
18113 0.15
18130 018
18131 618
18202 048
20371 022
20381 045
20414 680
20417 022
261404 020
217897 0.15
211898 040
214708 0.10
214700.4 0.12
214708 0.15
2N709 048
2141091 0.83
2141131 0.26
2141132 045
2141302 018
2141303 018
2141904 022
2111305 022
2141306 025
2111307 025
2N1308 0.26
2142147 0.75
2142148 0.60
2142160 0.60
21422111 0.20
2142219 020
21423894 0.15
2142444 1.99
2112013 0.28
2112046 045
2N2904 040
21129044 025
2142908 020
2142907 048
2112924 043
2672923 0.15
2/12926 010
2N3014 040
2/13053 075
2N3702 0.10
2613705 0.10
2613708 0.28
2613707 0.12
2/13709 0.10
2143710 0.10
2613711 0.10
2613819 085
2N5027 048
2145088 043
28301 050
28304 0.75
28501 047
28703 0412
AA129 0.20
AAZ12 0.80
AAZ13 0.12
AC107 047
AC126 040
AC127 0.25
AC128 0.2.0
AC187 025
AC188 025
ACY17 040
ACY18 025
ACY19 045
ACY20 020
ACINI 040
ACY22 0.10
ACY27 045
ACY28 0.17
ACY39 040
AC/40 1215
ACY41 0.15
ACY44 045
ADI40 040
AD149 050
AD1111 087
ADIOS 047
A11013 0430
01114 025
AF115 045
1E118 045
AF117 045
AF1I8 0432
AF119 040
AF124 0.26
11125 040
AF128 017
AF127 0.17
4E139 040
4F178 045
A F179 0.66
1E180 042
1E181 042
AF188 040
01119 1.13
AFZI 1 0.00

Sp Sp Sp 12
19Z12 1.00 1117.10 085 017211 032 7.8170 01018126 626 01711 1332 00Z722 045 75.271 01608127 0.82 BYZ12 030 0 AZ223 045 ZT2I 02518128 045

111713 026 017224 0.43 7.143 025A8Y29 040 017241 0.22
AR136 625 111215 100 0126242 028 ZTX 107 015
08150 0.17 BY716 082 019.244 0.22 ZT X108 012

I AB1(51 040 1517.810:3Y3 017246 028 7.TX 300 01208153 040 015 017.290 0.88 7TX304 04509135 020 011.1 045 oci6 0.3019162 045 CR81i05 625 OCHIT 088 ZT X 500 016
18186 038 CR91, 40 045 0(19 047 9.1X503 0.17
18721 042 (0416 250 0(20 0.86 7.11531 045
18723 076 001011 3.18 0022 65011'110 0.98 DD000 0.15 Ol'23 0430 INTEGRATED
112101 250 DD003 015
1112107 010 140000 018

0(224 0.80 CIRCUITS
0(^'S 0.37110100 010 DD007 040
04'26 045BC109 0.10 00008 688

BC113 615 003 0418 0020 0.80
11(2115 0.20 (104 005 0C20 0.80
11(2116 625 GM 0.88 ocu, 0.401101161 030 tain 625
110118 625 (1012 605 °C3' "5°
BC121 020 GET102 040 06'36 0.80
BC122 020 0 ET103 0.22 0041 0.26
DC125 048 0ET113 020 0(742 030
BC126 085 (:F.T114 0.15 0C43 040
BC140 055GET) IS 045 01244 017
110147 0.15 0ET116 030 0C4491 017
1112148 0.13 OET120 023 0C43 0.12
110149 0.15 (1E1872 0.30 0(24591 0.18
11(2157 015 0ET873 026 0c46 027
11C158 012 (4 4:1880 037 01:57 0430
BC160 083 (I ET881 625 0c30 0.00
11(1611 013 GE1882 026 01259 665

6E2885 0.25 0(266 650110191 035
GE X44 608 0070 01215C132 656 t:E2:45!1 010 (1(271 61211(:133 626 0EX941 616 01272 0.20

1)12134 680 (1.1351 625 0c79 010
BCY38 040 (IJ4A1 048 0074 080
BCY39 1.00 UJ531 025 0075 625
BCY40 0.60 (15791 087 0076 0.25
110142 025 1601003 0.50 0077 040
11(2170 0.15 11151001 020 0(270 020
11(2171 0.20 At ATIO0 025 00'79 0.22
BCZIO 045 MATIOI 030 0081 0.20
111'711 040 M1T120 0.23 00811( 020
111)171 085 1511T121 0.80 00'9131 0.20
B0123 680 NIJE520 087 00811491 0.18
110124 0.75 MJE2933 1.87 0(2817, 0.40
110111 1.132 MJ E3055 0.87 o082 0.25
111115 0.25 NKT128 0.85 0(2820 0.20
8E117 050 NKT129 0.30 (1083 625
81167 025 NK T211 045 0084 045
B1173 023 NK 1213 026 0(2114 0.38
BF181 0.33 N K T214 0115 0(122 080
BF184 020 N K 1216 0.37 0E123 0.85
BF185 020 NK 1217 035 0(130 025
111194 0.17 NKT218 1.13 0(2140 035
13E195 0.15 NKT219 033 0C141 080
13E196 0.15 NKT222 020 0(3169 0.20
BF197 0.10 NKT224 022 (((2170 0.23
111861 028 NKT251 0.24 0(171 0.30
81898 028 NKT271 625 0(2200 040 7M
BFX12 020 NK1272 025 00201 070
BFX13 0.25 NKT273 0.15 0(2202 080 7494
DFX29 0.26 NKT274 020 o0203 0.40 7497
BFX30 0.23 NKT273 026 0(2204 040 7496
BFX 33 098 NKT277 0.20 O12205 0.75 7497
BFX03 050 11111270 025 0122011 040 74100
111184 045 NKT301 040 012207 0.90 74107
11FX83 0.30 NKT304 075 0(460 020 74110
BFX813 025 NK T403 0.75 012470 0.80 74111
11FX87 0.25 NK T404 0.56 0(1'71 007 74119
liFX88 0.20 NK T676 0.30 011912 050 74119
BEY10 1.00 NKT713 0.23 0E160 0.40 74121
B1111 1.25 NK 1773 0215 i 011161 0.42 74122
01117 025 NKT777 688 9101 049 74123
BYF18 026 07811 0.89 81(240 0.26 74141
81119 026 OAS 620 8E1308 038 74143
13E1(24 0.48 0A6 612 81722 048 74150
13E144 1.00 0A47 610 617231 0.133 74131
111150 0.22 0170 0.10 8168 020 74154
111151 020 0171 010 6)(631 030 , 74153
111152 042 0.473 0.10 81035 0.40 74156
111153 017 0.474 0.10 8X640 9.50 74157BF184 042 0179 610 18X1!41 0.55 74170
BFY90 085 0181 0.08 1:042 0.80 74174
13133127 040 0A85 612 8X644 0.76 74175
B8X60 008 0.406 615 9X645 0.75 74176
138170 0.15 0190 0.08 115/30P 0.60 74190
B9126 018 0191 0.07 130;2011' 0.76 741111B9127 017 0193 0.07 160,201 0.50 74102
138 151 050 ((1200 007 Y(10/2019 075 74193B8Y951 012 00202 040 X.6101 0.10 7411)4
168195 0.12 01210 625 11102 0.18

7
151102/30011 01211 030 x1151 0.15 74411(16'075 017200 060 N.1122 0.15 74107B1142 042 017201 050

X 1162 B25
X 1161 045 7419,,131179/10OR 017202 042

111179 40011 0.17204 030 X B101 048
74109

0-75 0 AZ203 042

145 007205 042 X0102 0.101100 0.16 017206 0.42 111103 025151126 0115 017207 0.47 X/3113 0.12111127 017 017208 0112
X11121 0.48111182 085 017209 082

111213 025 017210 082 71124 668 I

7400
7401
7402
7403
7404
7405
7406
7407
740.
74119

7410
7411
7412
7113
741(
7417
7420
7422
7423
742:,

7427
-420
74:10
7432
7-133
7437
743s
7440
7441A N
7442
74511
7451
7453
74.54
7460
7470

7476
74.0
74..2
7483
7484
7486
7490
7491114

0.20
0.20
020
020
020
0.20
0.30
0-30
020
0.45
0.20
0.23
0.42
0.30
0.30
0.30
020
0.48
0.48
048
0.42
050
020
0.42
0.70
0435
0415
020
075
075
020
020
020
0.20
020
030
030
640
0.40
0.55
0.45
080
087
1.00
690
645
0.75
1.00
0.75
075
080
080
14/0
025
2.50
050
080
1.45
14/0
290
0.00
1.86
2.70
1.00
1050
085
210
2.00
1.55
255
1.80
4.10
240
1.35
1430
1415
1415
2.00
2.00
2410
1435
1.50
1.50
400
4430

I'Ine in socket,

14 T611 D11.
0.15

16 roil 1111.
0.17

Open daily to callers : Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors  Closed Sat. I p.m. -3 p.m.

Terms C.W.O. only Tel. 01-677 2424-7

TRANSFORMERS
MAINS ISOLATING SERIES

Primary 100-150 Volts Secondary 240 Volts C
Tapped (120V) and Earth Shielded

ALSO AVAILABLE WITH 115/1201 SEC. WINDING
Ref. VA Weight Size cm. P & P
No. (Watts) lb oz L

07 20 I II 7.0 - 6.0 6.5 1.61 30
100 60 3 8 8.9 8.0 - 7.7 249 36
61 100 5 12 10.2 8.9 8.3 161 52
30 200 9 8 12-0  103 . 10.0 4.39 52
62 250 12 4 9.5 12.7 I I .4 5.60 67
55 350 15 0 14.0 ' 10-8 12.4 7.77 82
63 500 27 0 17.1 11.4 15.9 1120
92 1000 40 0 17.8 . 17.1 . 21-6 20-63

128 2000 63 0 24.1  21 6 15-2 34.10
AUTO SERIES (NOT ISOLATED)

Ref. VA Weight Size cm. Auto Tops P & P
No. (Watts) lb oz L p
113 20 I I 7.3 4 3 4.4 0-115-210-240 0.85 22
64 75 I 14 7.0 64 6.0 0-115-210-240 146 30

4 ISO 3 0 84 . 6.4 74 0-115-200-220-240 2.00 36
66 300 02  102 - 9.5 ,. .. 3.89 52
67 500 12 8 4'0 10.2 . 11-4 548 67
84 1000 16 0 1 4 - 14'0 14-0 10.49 82
93 1500 28 9 3.5 . 144 - 16.5 15.20
95 2000 40 0 7 8 - 16.5  21.6

.

19.84
73 3000 45 8 74 18.1 21 3 .. - 26.99
TOTALLY ENCLOSED I I5V AUTO TRANSFORMERS

115V 500 Watt totally enclosed auto transformer, complete will.,
mains lead and two I I 5V outlet sockets, L787. P & P 67p.
Also available a 20 Watt version. LI67. P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-150 VOLTS 12 AND/OR 24 VOLT RANG.

Ref. Amps. Weight
No. 12V 24V lb oz

Size cm. Secondary Windings P R. P
L

I 1 1 0 5 045 12 7.6 5.7 44 0-1 2V at 0.25A , 2 0.85 22
2131.0 0 5 I 0 8-3 5'1 5.1 0-12V at 0.5A  2 201 22

71 2 1 I 0 7'0 6.4 5.7 0-12V at IA  2 1.33 22
18 4 2 2 4 8 3. 7.0 743 0-12V at 2A - 2 186 36
70 6 3 3 12 10.2 - 7-6 . 8-6 0-12V at 3A 2 2.14 42

108 6 4 5 4 10.0 8.3 . 8-2 0-12V at 4A 2 248 52
72 10 5 6 3 7.9 - 108 102 0-12V at SA 2 2.94 52
17 16 8 7 8 12.1 93 10-2 0-12V at 8A . 2 4.54 52

115 20 10 1 I 13 12-I . 11.4 . 10.2 0-12V at 10A , 2 5.78 67
187 30 15 16 12 13-3 12.1 - 12.1 0-12V at 15A - 2 10.67 82
226 60 30 34 0 17.0 14 5 12 5 0.12V at 30A 2 1941

Ref.
No.

30 VOLT RANGE
Amps. Weight Size cm. Secondary Taps

lb oz
P & P

L p.

112 0-5 I 4 8 3 3.7 . 4.9 0-12-15-20-24-30V 1.01 22
79 10 2 0 7 0 6.4 6.0 1.35 36

3 2.0 3 2 8.9 7.0 7.6 2.01 36
20 3.0 4 6 0-2 8.9 8.6 248 42
21 4.0 6 0 10.0 2-94 52
51 5.0 6 8 2.1 10.0 8.6 3.66 52

117 6.0 7 8 2.1 - 10 0 . 10-2 4.36 52
88 8.0 10 0 4 0 , 117.100 5.64 67
89 100 12 2 44 . 10 2 11 4 - .. 7.14 67

50 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Tops P & P
No. lb oz L p
102 0.5 I II 7 0 7 0' 5 7 0-19-25-33-40-50V 143 30
103 1.0 2 10 8.3. 73 . 70 1.94 36
104 20 5 0 02 -- 8.9 . 8.6 ., 2-69 42
105 3.0 6 0 0-2 .. 10 2 . 8.3 - 3.65 52
106 40 9 4 2-1 . 11.4 , 10.2 4.83 52
107 6.0 12 4 2.1 ' I I I 13.3 7.14 67
116 80 18 9 3.3 . 13-3 . 12-1 9.72 97
119 10.0 19 12 63 , 11-4 . 15.9 11.68 97

60 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Taps P & P
No. lb oz L p
124 0.5 2 4 8.3 ., 9.5 6.7 0-24-30-40-4840V 235 36
126 1.0 3 0 8.9 7.6 - 7.6 1.88 36
127 2.0 5 6 102 . 8.9 06 294 42
125 3.0 8 8 1.9 9.5 10'0 4.48 52
123 40 10 6 1 1-4 . 9.5 . 11.4 5.78 67
120 64 16 12 13.3 12.1 , 12-1 8.37 82
122 10.0 23 2 16.5 12.7 16-5 13.85

LEAD ACID BATTERY CHARGER TYPES
Ref. Amps, Weight Size cm. P & P
No. lb oz L p

45 1-5 I 9 70 . 6.0 , 6.0 1.34 30
5 4.0 3 11 10.2 7'0 8.3 Please note, these 2.03 42

86 6.0 5 12 10-2 . 8.9. 8-3 units do not in- 3.07 52
146 8.0 6 4 8.9 104 10-2 dude rectifiers 349 52
50 12.5 I I 14 13-3 - 10.8 - 12.1 5.20 67

All ratings are continuous. Standard construe ion: open with solder
tags and wax impregnation. Enclosed styles o order.

FULL SPEC. TRANSISTORS
BCI07/108/109 9.0p each 2N 305568p each AD 161/162 60p pair
25+ 7p +mica and bushes + mica and bushes
100+ 6.5p 25+ 55p 25+ S5p
500+ 6p 100+ 45p 100+ 50p
Minimum order 10 500+ 406 500+ 45p
pieces this range. 1000+ 40p

AVOMETERS . MAINS KEYNECTOR
ELECTROSIL RESISTORS

'CARRIAGE VIA BBB

BARRIE electronics
11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH Tel:01-229 6681/2
NEAREST TUBE STATIONS. BAYSWATER QUEENSWAY
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Build yourself a TRANSISTOR RADIO
WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS. MW1, MW2. LW, SW1. SW2. SW3.
TRAWLER BAND. VHF AND LOCAL STATIONS ALSO AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated telescopic aerial, for
peak short wave and VHF listening. Push-pull output using 8001nW transistors. Car
Aerial and tape record sockets. 10 transistors plus 3 diodes. Fine tone moving coil
speaker. Ganged tuning condenser with VHF section. Separate coil for Aircraft
Band. Volume/on/off, wave change and tune controls. Attractive case in black with
silver blocking. Size gin X Tin X 4in.
Easy to follow instructions antbd iagranis. Parts price list and easy build plans 30p (FREE
with parts). Earpiece with pine:m.1 sw sleet for private listenine :101. extra.

ROAMER

EIGHT

Mk. I
NOW WITH
VARIABLE
TONE
CONTROL
7 TUNABLE WAVEBANDS: WW1, MWB, LW. SW1,
SW2, SW8 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output mine
SOOmW transistors. Car aerial and tape record sockets.
Selectivity witch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/off, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with gold
blocking. Size 9in x 7iii X 4in approx. Easy to follow
Instructions and diagrams. Parts price list and easy
build plans 26p (FREE with parts). Earpiece with ploy
and switched socket for

TAL

listePni.

.

3&0 p

IeNliSt

r a.

BUILD £6. (O&REAS.45
p

BUILDING COSTS

POCKET

FIVE

8 TUNABLE WAVE-
BANDS: MW, LW,
TRAWLER BAND
WITH EXTENDED
MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages -5 transistors and 2 diodes,
supersensitive ferrite rod aerial, One tune IIION ing coil
speaker. Attractive black and gold case. Size 31in X
lf la X 31in. Easy build plans and parts price list
10p (FREE with parts).

TOTAL
BUILDING COSTS

VE£2029 (OREAS
P. & P.S 63p)

23p

ROAMER

SEVEN

Mk. IV

TOTAL BUILDING

COSTS

£8.50
P.P. & INS. 50p

(OVERSEAS P. & P. El)

7 TUNABLE
WAVEBANDS:
MW1. MW2, LW.
SW1. 8W2. SW8
AND TRAWLER
BAND. Extra
medium waveband provides easier tuning of Radio
Luxembourg, etc. Built-in ferrite rod aerial for MW
and LW. Retractable 4 section 241:1 chrome plated
telescopic aerial for S'.V. Socket for ear aerial. Power-
ful push-pull output. 7 transistors and 2 diodes,
including mIcro-alloy R.F. transistors. Fine tone moving
coil speaker. Air spaced ganged tuning condenser.
Volume;on/off, tuning and wave change controls.
Attractive case with carrying handle. Size gin X 7In x
41n approx. Easy to follow instructions and diagrams.
Puts price list and easy build plans 13p (FREE with
parts). Earpiece with (due :ind switched socket for
private listening 3011 1., r

TOTAL
£5.98VE(OREAS

BUILDING COSTS & RS LI)

4Sp

TRANSONA

FIVE

5 TRANSISTORS

AND 2 DIODES

3 TUNABLE WAVE BANDS: M W. LW AND TRAWLER
BAND. 7 stage 5 transistors and 2 diodes, ferrite
rod aerial. tuning condenser, volume control, One tone
moving coil speaker. Attractive case with red
speaker grille. Size Olin x 41in x llin. Easy build
plans and parts price list 10p (FREE with parts).

BUILDING COSTS
(Vf2-50
P. P. & INS. 24p

TOTAL
TOTAL PDaE APRSE63Sp)

BUILDING COSTS

NEW! "EDU-KIT"
BUILD RADIOS. AMPLIFIERS, ETC., FROM
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls: 2
Slider Switches: 3' Speaker: Terminal Strip:
Ferrite Rod Aerial: 3 Plugs and Sockets: Battery
Clip, 4 Tag Boards Balanced Arniature Unit:

10 Transistors: 4 Diodes: Resis-
tors: Capacitors: Three sin
Knobs.
Units once constructed are de-
tachable from Master Unit, enabling
them to be stored for future use.

Ideal for Schools, Educational
Authorities and all those interested in

radio construction.
LL PARTS

ROAMER

SIX

8 TUNABLE
WAVEBANDS:
MW, LW,
SW1, SW2.
TRAWLER
BAND PLUS AN EXTRA MW RAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite
rod aerial and telescopic aerial for short waves. ain
speaker. 8 stages ti transistors and 2 diodes including

R.F. transistors, etc. Attractive black
case with red grille. dial and black knobs with
polished metal inserts. Size 9in X 51in X 2f fa approx.
Easy build plane and parts price list 15p (FREE with
parts).

TOTAL
BUILDING COSTS

TRANS

EIGHT
8 TRANSISTORS
AND 3 DIODES

TUNABLE
WAVEBANDS:
MW, LW.
SW1, SW2,
SW8 AND
TRAWLER
BAND. Sensitive ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 31n speaker. 8
improved type transistors' plus 3 diodes. Attractive
case in black with red grille, dial and black knobs with
polished metal inserts. Size 9in X Olin X 2jIn approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parts price list and easy build plans 25p
i FREE with parts).

P. P. &

£4.48 (OVERSEASINS.
3211

P. & P. El) 

RADIO EXCHANGE LTD

CASE AND PLANS
£5.50

(OVERSEAS P. & P. El)
INCLUDING

FULL
AFTER SALES
SERVICE

* Callers side entrance "Lavell" Shop

* Open 10-1, 2.30-4.30 Monday -Friday, 9-12 Saturday I

61 HIGH STREET, BEDFORD. Tel. 0234 52367

I enclose £ please send items marked

ROAMER TEN Li ROAMER SEVEN 
ROAMER EIGHT TRANS EIGHT
TRANSONA FIVE ROAMER SIX
POCKET FIVE EDU-KIT

Parts price list and plans for

Name

Address
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LIGHT CONTROL

RECENTLY I set about designing a system to enable
me to remotely switch on and off two or more

table lamps. I wished to be able to switch the lights
on and off at any of three points regardless of the
state of the switches at the other two.

This I decided could best be achieved by placing
an electrically alterable bistable switch near the
power point that fed the two lamps and running a
twin flex lead from the bistable, connecting the three
switches in parallel. Pushing on and releasing any
switch would then change the bistable from on to off,
or off to on depending on its history.

Since I had several suitable relays, and triacs are
a little costly, I decided to use a relay to do the
actual work of switching the lamps. The circuit I
originally tried was the conventional type of bistable.

R2
12Y11 Si 3.3k11.

Fig. 1. Circuit diagram of the light control

Unfortunately, it had the disadvantage of requiring
a fast edge to switch reliably, a faster edge than one
could hope to regularly achieve with a mechanical
switch. This meant, therefore, placing a monostable
between the mechanical switch and the bistable. A
rethink at this point produced the circuit shown in
Fig. I.

If TR1 is off and SI is open, contacts RLA1 and
RLA2 will be closed, point y will be at zero potential
and capacitor CI will charge to -20V through RI.
If Si is then closed, point y is reduced to the poten-
tial of point x, i.e. -20V. The Zener diode DI then
conducts, resistor R3 limiting the current, and TR1
switches on. The relay is energised and the relay
switches over.

The circuit will now take the form shown in Fig. 2,
12 20points x and y at - negative volts (approxi-
(3.

x
3+12)

mately -16V), which is just sufficient to maintain
TR1 conducting. When SI is opened again, point
y goes to -20V potential maintaining TR I in con-
duction; capacitor Cl discharges through RI to zero.

When SI is pressed close, point y is reduced
instantaneously to zero, TR1 switches off and the
relay contacts revert back to their original state.

3.3 x 20Points x and y should now be at - negative
3.3 + 12

volts (roughly -4V), insufficient to cause the Zener
diode to conduct and TR I remains off. When SI
is released (open) y goes to zero and x charges to
-20V through resistor RI. The cycle may now be
repeated.

Because of the delay in charging capacitor CI the
circuit will only change state when there is a mini-
mum of two seconds delay between switching pulses,
i.e. between SI going off and coming on again. In
certain circumstances this could be useful.

The delay could be reduced by reducing the values
of R 1 and R2 or Cl. This is limited of course since
Cl must not be allowed to charge or discharge
through R2 in that instant when S1 is closed and the
relay has not switched; in other words the mini-
mum vales of CI, RI and R2 are primarily limited

R2
3.3kfl R3

120.

RI CI
12kfl 100pF

DI

12V

IRLA2

TRI

Fig. 2. Effective circuit when S1 is closed

-20V

by the inertia of the relay. It should also be remem-
bered that lower values of RI and R2 will require
greater transient power pulses from the supply.

It was found that the bistable operated satisfac-
torily with up to about 50 ohms between SI and
point x. Line resistance to SI is therefore not
important.

The switch pulse duration may be any length from
a few hundred milliseconds (sufficient to switch the
relay) to infinity.

The power supply is not critical and a bell trans-
former driving an unregulated voltage doubler was
found satisfactory. Using a G.P.O. 1,000 ohm relay
the circuit uses approximately 20mA when switched
on, and negligible current in the off state.

Any relay with double changeover contacts, other
than very low coil resistance types, should work. The
line voltage should be approximately the relay work-
ing voltage. The Zener diode should be 0.6 x line
voltage. Additional heavy duty contacts would be
required for switching the lamps.

An npn transistor may be used in the circuit if
preferred. In this case the Zener must be reversed,
and the supply and electrolytic polarities changed.

P. King,
Withington,
Manchester.
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MODEL TRAIN CONTROL

THE circuit depicted in Fig. 1. was designed to
automatically control the running of two trains

through a single -line section, both trains always
travelling in the same direction as each other.

Referring to Fig. 2, points A and B are set for
the inner loop. Whilst train 2 is travelling round
the single -line loop train.1 is held in isolating section
X. Isolation of sections X and Y is controlled by
the points blades at B. Track current is fed to either
X or Y not both.

As train 2 passes position L, it interrupts a light
beam focused on a light dependent resistor PCC1
(Fig. 1.) thereby triggering the desired sequence of
switching operations. First point A changes to outer
and then point B also changes to the outer Jack.

When point B is set for the outer section, current
is fed to section X, train 1 starts up and proceeds
around the single line section; the sense of points B
will cause train 2 to halt in section Y.

As train 1 now passes position L it triggers off the
same switching sequence as before, except this time
the moving train is now on the outer loop and the
points are therefore changed from outer to inner.
By the time train 1 is halted in section X train 2 is
on the move again, we are back at the beginning of
the sequence of operations and the whole cycle
repeats.

The points are actuated by point; motors which
consist of a 2 -coil solenoid and an independently
wired 2 -way switch that changes synchronously with
the points motor, see Fig. 3. Since for reliable opera-
tion these motors need a relatively high current, it
was arranged to operate them in sequence. They
also require a one-shot pulse to avoid overheating
the coils.

The pulses are supplied by sets of contacts on the
relays RLA2 and RLB1, which close in sequence.
The cross -wiring of the 2 -way switches on the points
motors (Fig. 3) provides a flip-flop arrangement by
which the closing of RLA2 causes point A to change
to the sense determined by the setting of the switch
S2 on the points motor M2. Similarly, when RLB I
closes, immediately on RLA2 dropping out, point B
changes under control of the switch SI on,motor
M I.

The circuit Fig. 1 comprises two relay buffer stages
and a light -operated circuit for triggering. Interrup-
tion of the light beam at L causes TR1 to switch on
because of the increased resistance of PCCI. Current

from the collector of TR1 switches on TR2 and TR3,
which in turn energises RLA.

Relay RLA, however, remains closed for a very
short time until capacitor CI has charged up and
consequently switched off TR2 and TR3. Relays
RLA and RLB are wired in a master -slave relation-
ship, for while RLA is closed a 'secondary set of its
contacts is being used to charge up capacitor C2,
via R6 and the RLA I contacts P and R. When RLA
drops out contact P makes contact with contact Q
(its normal state) and capacitor C2 discharges via
R7 and TR4 base. This then switches on TR4 and
TR5, but as before the pulse is momentary, until C2
has discharged sufficiently to reverse bias TR4.

After one cycle of operations has been completed,
further triggering is not possible until after a delay
(approximately lOsec) during which Cl discharges.

If desired, a variable resistor may be substituted
for R2 to provide sensitivity control of the PCC1.
The relays used were 12V types. The contacts on
RLA2 need to be of the break -before -make type, but
the contacts RLA2 and RLB1 need only be simple
on -off types; normally off.

The light source used was an ordinary flashlight
bulb masked to shine through a +in aperture into a
3in long cardboard tube housing PCC1 at the far
end.

J. Duffill,
Southam.

Fig. 1. Circuit diagram for the
light operated model train con-
troller. Note that C1 and C2 are
electrolytics

LIGHT -
OPERATED
CONTROL

INN

II

T POINT

ISOLATING
SECTIONS

X

POINT
A

a

Fig. 2. Typical track layout

DIRECTION
OF TRAVEL

RLA2

SIA
TWO-WAY SWITCHES
ON POINTS MOTORS

T

RLB1

52B

POINTS MOTORS
SOLENOIDS

16 -20V G
AC

Fig. 3. Switch wiring arrangement
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FOR
RAPID
SERVICE

GARLAND EROS. £79
DEPTFORD BROADWAY, tONDON, SES 4101

TRANSFORMERS
all with 0-250 Volt primaries
Miniature
MM6 6V, 500rnA + 6V, 500mA
MM 12 12V, 250mA + 12V, 250mA
MM20 20V, 150mA -1 20V, 150mA

61.29 plus 13p p. & p.
L.T.
LTI 6.3V, 1.5A -75p plus 18p p. & p
LT2 6-3V, 3A -87p plus 26p p. & p.
LT3 I 2V, I.5A-87p plus 26p p. & p.
LT4 12V, 3A-11.32 plus 30p

p.& P.
LT5 9-0-9V, 0.5A -75p plus 2Ip

P. & P.
LT6 12-0-12V, IA-9Sp plus 26p

p. & p.
LT7 30-0-30V, IA -L1-87 plus 30p

p.& P.
Multi -tapped
MT30/2 0-12-15-20-24-30V, 2A -

L145 plus 30p p. & p.
MT60/ I 0-5-20-30-40-60V, IA -

12.10 plus 30p p. & P
M T60/2 0-5-20-30-40-60V, 2A-

6245 plus 34p p. & p.
Ch
CT/01 1A-41.05 plus 26p p. & p.
CT/02 2A-41.30 plus 30p p. & p.
CT/03 4A-61.60 plus 30p p. & p.

Secondaries -0-5-11-17V.

SEMICONDUCTORS, etc.
Zeners--400mW, 15p; 1.5W, 221p
L.D.R.-ORP12, Sap
S.C.R.-400 P.I.V., 3.0A, 57p
Bridge rectifier -40 P.I.V., I -5A,

50p
Bridge rectifier -200 P.I.V., 2.0A,

50p
Transistor sockets -7p
D.I.L. I.C. sockets -I4 pin, 20p;

16 pin, 20p
1N4001-50 P.I.V., 1.0A, 6p
1N4002-100 P.1.V., 1.0A, 7p
1N4003-200 P.I.V., 1.0A, 13p
1 N4004-400 P.I.V., 1.0A, 9p
1N4005-600 P.I.V., 1.0A, 12p

ALUMINIUM BOXES
with lids and screws
Type L. W. D. Price p. & p.
GB7 5fin 2fin If in 313p Sp
GB8 4in 4in !fin 38p 5p
GB9 4in 2fin Ifin 38p 3p
GBIO Skin 4in Ifin 44p 13p
GBI 1 4in 2fin tin 313p 3p
GBI2 Sin tin lin 33p 3p
GBI3 6in 4in tin S2p 8p
GBI4 Tin 5in 2fin 63p 9p
GBI5 Bin 6in Sin alp 26p
GBI6 10in 7in Sin 92p 26p

 These sizes fit
standard

veroboards

EQUIPMENT CASES in plain
aluminium with sloping front panel.
Type H. W. D. Price p.8 p.
SFI tin Skin 2fin 45p 12p
SF2 tin 7fin 3Iin 60p 16p
SF3 2in 9fin 41in 75p 19p
Stove - enamelled
silver-grey ham-
mer finished, 25p
extra.

CONSOLE CASES
in plain aluminium, ideal for mixers,
instruments, etc.
Type W. ABC!, Price p. & p.

in in in in in
GB20 8 9 3f2 3 L1.42 30p
GB2I 10 9 312 3 11.58 30p
GB22 12 9 342 3 11.72 30p

Id II

b rTh
I A I

PRE -AMPLIFIER
for microphones or guitars. Mounted
on printed circuit panel and com-
plete with inch lack socket.
Requires 9V battery. Input 50k11.
Complete with connection data.
65p.

ELECTROLYTICS
!AF 450V 19p 1,000AF

2AF 450V 20p 1,000AF
4AF 350V 14p 2,000pF

450V 17p 2,000µF
I6AF 450V lap 2,500AF
25µF 25V 7p 2,500AF
25AF 50V 10p 3,000AF
32pF 450V 27p 5,000AF
50AF 50V 10p 5,000AF

100AF 25V 10p 8-8AF
100AF 50V 1 1p 8-I6AF
250AF 25V 14p 16-I6AF
250µF 50V 17p 16-32AF
500AF 25V lap 32-32AF
500AF 50V 15p 50-50AF

25V 27p
50V 42p
25V 39p
50V 53p
25V 4Sp
50V 60p
25V 48p
25V 60p
50V L 1 1 0

450V lap
450V 20p
450V 27p
450V 63p
450V 49p
350V 38p

MINIATURE ELECTROLYTICS
1AF 63V 6p 47µF

2:2AF 63V 6p 47AF
68AF

100AF
220AF
330µF
470AF

1,000µF
I ,500µF

3.3AF 63V 6p
4.7AF 63V 6p

8AF 40V 7p
10AF 25V .6p
10AF 64V 7p
16µF 40V 7p
33F 16V 6p

I6V
25V

6V
OV
6V
6V
OV
6V
6V

7p
6p
6p
6p
7p

I 1p
1 1 p
19p
23p

CASSETTE OWNERS!
For Philips and similar cassette recorders.
PIJI 2 Power unit for connection to

I2V -I- or - E car electrical
systems, giving 74V, stabilised £3.25
output.

PLII4 As above but switched for £5.10
6V, 71V or 9V output.

PP75 Mains power supply, output 11.95
7-1-V d.c.

All units are complete with cable and plug.

CASSETTES
Top quality British made, low noise, complete
with transparent library cases -
C60 -40p; C90 -55p; C120 -70p

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP6 Input 240V a.c. Output 6V d.c.
PP9 Input 240V a.c. Output 9V d.c.

Price £1.50 plus 12p p. & p.

ILLUSTRATED
CATALOGUE

Post Free 15p

CONTROLS, Log. or Lin:
Single, less switch, 15p
Single, D.P. switch, 24p
Tandem, less switch, 40p
5h0, 101cD, 25k IS, 50k 100k R, 250k CI,
500k0, !ma. 2mn

SLIDER CONTROLS, 87mm.
complete with knobs.
Single, 44p; Tandem, 55p. 101c0, 25k 11,
50k 11, 100kt), log. or lin.

RESISTORS
Carbon
All 5%, high -stability, Eli values. 1W, Ip;
1W, 11p; I W, 4p; 2W, 6p
Wire -wound
5W, 10p; IOW, 12p

VEROBOARD
Size
2fin x 3lin
24 in x Sin
3fin x 3fin
31in x Sin
I7in x 2fin
I7in x 3fin
Spot face cutter -39p
Pins -either size, packet of 36 18p
Edge connectors:

24 way, 0.1 (23in)--34p
36 way, 0.1 (31in)-44p
16 way, 0.15 (21in)-23p
24 way, 0,15 (3}in)-34p

0 1 0.15
Matrix Matrix

22p 16p
24p 25p
24p 25p
Up 29p

57p
LI 75p

BONDED ACRYLIC FIBRE
B.A.F. wadding, I 8in wide, lin thick. The
ideal lining for speaker enclosures. 30p per
yard. p. & p. one yard 12p; each extra yard 4p.

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 4 pin
D.I.N. 5 pin, ISO'
D.I.N. 5 pin, 240°
D.I.N. 6 pin
Jack, 24mm unscreened
Jack, 21mm screened
Jack, 31mm unscreened
Jack, 31mm screened
Jack, fin unscreened
Jack, fin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Wander, red or black
Banana 4mm, red or black

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, ISO'
D.I.N. 5 pin, 240°
Jack, 3imm
Jack, fin screened
Jack, stereo, screened
Phono, plated metal

14p
9p

10p
13p
14p
13p
15p
ISp
9p

10p
13p

12p

20p
20p
35:

3p
6p

4p
7p
Sp
6p
6p
6p
Sp

49p
34p
14p

SOCKETS
Car aerial Bp
Co -axial, surface Op
Co -axial, flush 9p
D.I.N. 2 pin (speaker) 10p
D.I.N. 3 pin 9p
D.I.N. 5 pin, 180 9p
D.I.N. 5 pin, 240' 9p
Jack, 21rnm 10p
Jack, 31 mm 10p
Jack, fin unswitched ISp
Jack, fin switched 17p
Jack, stereo, switched 24p
Phono, single Sp
Phono, 2 on a strip 7p
Phono, 3 on a strip 9p
Phono, 4 on a strip 10p
Wander, single, red or black Sp
Wander, twin strip 7p
Banana 4mm red, or black 6p

CAPACITORS
2.2pF
33pF

5pF
10pF
10pF
I SpF
I 5pF
18pF
22pF
22pF
25pF
27pF
33pF
33pF
39pF
47pF
47pF
50pF
56pF
68oF
68pF
75pF
82pF
00pF
00pF
00pF
20pF
50pF
50pF
50pF
80pF

200pF
220pF
220pF
250pF
270pF
300pF
330pF
330pF
390pF
470pF
470pF
500pF
560pF
680pF
680pF
820pF

0.001 µF
0-001µF
0.00IAF
0.001AF
0-00IAF
0-001µF
0-0015AF
0.0015AF
0-0015AF
0.00I8pF
0-002AF
0.002AF
0.0022AF
0-0022AF
0 0022pF

500V
500V
500V
125V
500V
125V
500V
500V
125V
500V
500V
500V
I 25V
500V
500V
125V
500V
500V
500V
125V
500V
500V
500V
125V
500V
500V
500V
125V
500V
500V
500V
500V
I 25V
500V
500V
500V
500V
125V
500V
500V
I 25V
750V
500V
500V
125V
500V
500V
100y
I 25V
400V
500V
500V

1,000V
400V
500V
500V
500V
100V
500V
125V
500V

1,000V

S/M
S/M
S/M
P.S.
S/M
P.S.
Cer.
S/M
P.S.
S/M
S/M
Cer.
P.S.
S/M
S/M
P.S.
Car.
S/M
S/M
P.S.
S/M
S/M
5/M
P.S.
S/M
Cer.
S/M
P.S.
S/M
Cer.
S/M
S/M
P.S.
Cer.
S/M
Cer.
S/M
P.S.
S/M
S/M
P.S.
Disc
S/M
S/M
P.S.
S/M
S/M
Mylar
P.S.
Poly.
S/M
Cer.
MDC
Poly.
S/M
Cer.
S/M
Mylar
Cer.
P.S.
S/M
MDC

711,
7111
71P

Sp
71P

Sp
4p

Sp
71P
71r)

4p
5p

7Ip
71p

Sp
4p

71p
71p

Sp
71P
71P
71P

Sp
7fp

SP
71P

S

71Pp
Sp

71P
71P

Sp
5p
Op
Sp
flp
Sp
Bp
Op
Sp
Sp
8p
8p
6p
8p
8p
3p
6p
3p

10p
Sp
6p
3p

10p
Sp

10p
3p
Sp
6p

10p
6p

0.00274F 500V
0-003µF 500V
0.0033µF 125V
0-0033AF 500V
0.0033AF I,000V
0.0036AF 500V
0.0047AF 125V
0.0047AF 500V
0.0047µF 500V
0.0047AF I,000V
0-005AF IOOV
0.005AF 500V
0.0068AF 125V
0.0068AF 500V
0.0068AF 500V
0.0082AF I 25V
0.0082µF 500V
0.0IAF I8V
0.01 µF I 25V
0.01µF 160V
0.01AF 250V
0.01µF 400V
001AF 500V
0.01AF 500V
0-01AF 600V
0.0IAF 1,000V
0.015µF 160V
0.015AF 400V
0-02AF IOOV
0.022AF 18V
0-022AF 250V
0.022AF 400V
0-022AF 600V
0-022AF 1,000V
0-033AF 250V
0-033AF 400V
0-047AF 12V
0-047AF 160V
0-047µF 250V
0.047AF 400V
0.047AF 600V
0.047µF 1,000V
0.1AF 30V
0.1AF 250V
0.1 µF 400V
O.1µF 600V
01µF 1,000V
0.15pF 250V
0.22AF 160V
0.22AF 250V
0.22AF 400V
0.22AF 1,000V
0.33AF 250V
0.47pF 250V
0-47µF 400V
0.47AF 1,000V
LOAF 250V

S/M 15p
Cer. Sp
P.S. 6p
Poly. 6p
MDC 6p
S/M ISp
P.S. 9p
Poly. 6p
S/M 20p
MDC 6p
Mylar 3p
Cer. Sp
P.S. IOW
S/M 30P
Poly. 6p
P.S. 101p
S/M 30P
Disc 4p
P.S. 101p
Poly. 4p
M.F. 3p
Poly. 3p
Cer. . Sp
S/M 30p
MDC 7p
MDC 9p
Poly. 3p
Poly. 3p
Mylar 3p
Disc Sp
M.F. 3p
Poly. 3p
MDC 7Ip
MDC 10p
M.F. 4p
Poly. 4p
Disc 6p
Poly. 3p
M.F. 3p
Poly. 4p
MDC Sp
MDC 10p
Disc 6p
M.F. 4p
Poly. Sp
MDC 10p
MDC 14p
M.P. Sp
Poly. 6p
M.F. Sp
Foil 10p
MDC 1Sp
M.F. ap
M.F. Op
Foil 15p
MDC 2Sp
M.F. 15p

Note:
S/M =silver mica I% tol.
P.S. =polystyrene 24% tol.
MDC-a.c. rating =300V.
M.F. =Mallard min. foil.
Cer. =ceramic.

MAIL ORDERS: Some items have a post and packing
charge shown against them. Where p. & p. is not shown
the charge is 12p for any selection. When both classes of
goods are ordered the charge is 12p plus any p. & p. charges
shown. (Overseas Telephone 01-692 4412
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G. F. MILWARD Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS.

ELECTRONIC COMPONENTS
Wholesale/Retail I 369 Alum Rock Road. Birmingham B8 3DR. Tel. 021-327 2339
INDUSTRIAL USERS
We have access to some of the largest stocks of transistors and I.C.s AD 149 .. 34p each 2N 1711 .. 9p each 2N 5179 .. 38p each
in Europe. Regret that it is not possible to supply less than 100 of any AD 161/162 .. 35p pair 2N 3053 .. Hp each 709C (T05 or DIL) 25p
one type at these prices. Please -phone or write for immediate quote BD 137/138 .. 46p pair 2N 3055 .. 3lp each 741C (T05 or DIL) 27p
should types you require not be listed. ! 2N 1613 .. 8p each 2N 3053/4037.. 34p pair 723C (T05 or DIL) 40p

NEWER THAN NEWIIII
Fibre Glass Board pre-treated with
light-sensitive lacquer enabling you to
produce prototype printed circuits
within five minutes.
75mm x 100mm .. .. 33p

150mm x 100mm .. .. 66p
150mm / 200mm .. [1.32
Epoxy -Resin
75mm 100mm .. 22p

100mm 150mm .. 44p
150mm . 200mm .. 88p
Plain Fibre Glass Board
290mm 175mm 4Sp
Bakelite Laminate Board, 1.57min
thick

1 sq. foot .. SOp

VEROBOARD
2fin x lin x 0.15in 6p

x 2fin x 0.15in 16p
3fin x 3fin x 0.15in 20p
Sin / 24.in x 0-15in 20p
5in 3fin / 0.15in 28p
I7in x 2fin / 0.15in 55p
I7in x 3fin x 0.15in 74p
31in x 24 -in x Olin 2Ip
3fin x 3fin x Olin 24p
5in !, 24in , Olin 23p
5in x 3fin x Olin 28p
Spot Face Cutter 38p. Pin
Insert Tool 48p. Terminal
Pins (0.1 or 0.15) 36 for 18p.

Special Offer Pack consisting of 5 lin lin boards and a Spot Face Cutter -
50p. "ODDS & ENDS"-Ip sq. in.

NEW! NEWT NEW! NEW!
An aerosol spray providing a convenient means of producing any number of copies
of a printed circuit both simply and quickly.
Method: Spray copper laminate board with light sensitive spray. Cover with
transparent film upon which circuit has been drawn. Expose to light. (No need to
use ultra -violet.) Spray with developer, rinse and etch in normal manner.
Light sensitive aerosol spray 11.00 plus
Developer and Etchant SOp postage

TRANSISTORS AND INTEGRATED CIRCUITS
F) H231/740IN Quadruple 2 -input positive gate .. Ilp

Dual 4 -input NAND gate .. lip
FJF1141/7440N Dual 4 -input NAND buffer gate .. .

NH I71/7453N 8 -input AND/OR/NOT 2 -level logic circuit
F11101/7470N Master Slave 1K flip-flop . .. .

F11131/7474N Edge -triggered dual D -type flip-flop ..
F1H201/7482 N 2 -bit binary full adder .. ..
F11151/7491 AN
and F.11271 8 -bit shift register .. .. 78p

F11251/7492N 4 -bit binary counter .. .. 58p
F1121 I/7493N 4 -bit binary counter .. .. 58p
FEQ101 64 -bit read/write random access memory 1100
709 Operational amplifier .. .. 27p
741 As 709 but with internal frequency compensation 35p

ELECTROLYTIC CAPACITORS AXIAL LEADS
2,000µf 25 volt Rev. .. 25p 250µf 25 volt .. 10p
I,000µf 70 volt .. 35p 500µf 25 volt .. 13p
I0,000µf 35 volt.. SOp I,000µf 25 volt .. 16p
I0,000µf 25 volt.. 35p 2,000µf 25 volt .. 25p
60µf -1-200µf 300 volt 30p 2,500µf 50 volt .. 30p
10µf 6 volt 1p 400µ1 40 volt .. 20p
10µf 25 volt 4p 125µf 4 volt
16µf 250 volt ep 400µf 6.4 volt .

320(275 volt Sp 320µf 10 volt . 3p each
Miniature type Both wire same end. 16µf 16 volt .

5µf 10 volt 320µf 2.5 volt
30/410 volt 3p each 125µf 4 volt .

50µf 10 volt
}

220µf 25 volt

G. F. MILWARD, Drayton

AEY131
AEYI62
AEY173
AZ292 (9 -Iv
BC108
BC109
BCY7I
BDI 12
BFI94
BF1804
BFS18R
BFS 19
BFR64
BFY53
BTY34/400

Bassett, Tamworth

12p
12p
24p
32p
88p

L5.00 BTY95/ I OOR [3.00 CL7331 L20.00
(10.00 BTY99/10OR [4.00 CL8370 L10,00
(4.00 BTY99/200R LS 00 CL83130 L10.00

7w) 2Sp BTY99/300R CS 00 CL8470 [40 00
7p BTX37/500R L4.00 CV7700 [1.00
7p

10p
BTX37/700R
BTX50/11OR

L5.00
15.00

CV7747(BCY40) 25p
CAYIO 0.00

25p BTX66/50OR L5.00 DW7662 (BC' 15) 5p
7p BTX66/600R IS00 GETI 13 Sp

25p BTX66/700R L7.00 0C4 I 3p
10p BTX75/10OR 50p 0C42 3p
10p BTX83/600R [2.50 0C43 3p

[1.00 BXY27 L1.00 0C46 3p
Sp

£1.00
BXY28
BXY35C

LI00
LI.00

0074 4p
OCP70 SOp

Staffs. Postage (minimum) per order 15p

(D')

become
a RADIO-AMATEUR!

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free ! Brochure, without obligation to:

BRITISH NATIONAL RADIO SCHOOL
READING, BERKS

NAME

ADDRESS EB 122

BLOCK CAPS please

FAST, RELIABLE SERVICE
For

ELECTRONICS COMPONENTS
Send now for a

CATALOGUE
5th EDITION

and
DISCOUNT VOUCHERS

25p POST FREE (UK)

W.E.C. LTD.
High Street, Ripley, Surrey

ESTABLISHED 1954

STEREO
BaseBase your own stereo system on one of these super
quality stereo amplifiers. With low distortion
levels (averaging 0'2%) and total power of 6W
r.m.s. (8 load 3W/channel) they will give you a

rousing dynamic performance with good speakers.
Each has two of the well proven Plessey integrated

10ifiers with built in pre.owp sections providing
0irrnVeit :anTiV vity and with a band width of 50-15kHa, are

ideal for tuners and crystal pick-ups. The circuit features
controls for Bass, Treble, Volume, and Mains on/off. All leads
and Din Plugs and Sockets can be supplied. All units fully
guaranteed.

602 Amplifier as above (5finW 6finD) £7.48
601 Amplifier as above but with single tone control (ElfinW 2}inD) E5.95
Mains Transformer (I4V) for 600 series amps 98p
Lead, plug and socket set 38p
Cheques, P.O's. plus 25p post and packing, to:

the AUTOTRON company, Hixon, Stafford
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Two flash units from Honeywell

SOLDERING PACK
Certainly an ideal kit to present

as a gift to anyone, particularly at
. this time of the year, the new Adcola
Products, soldering kit contains all
the essentials for simple soldering
jobs. The kit contains an Invader
soldering iron, a stand, solder wire.
two spare soldering tips and an in-
struction card providing useful hints
on successful soldering.

The soldering iron is thermally
controlled to provide a constant heat
level for ease of soldering. The
standard soldering tip provided is
,30in diameter, but two replacement
tips- of *in and +in diameter are
included to provide complete ver-
satility for a 25W iron. The tips
are merely inserted in the collar
at the end of the iron to convert
it from one task to another.

The stand provided with the kit
features an integral sponge for clean-
ing excess solder from the tips and
two holes to contain the spare tips.
A spring holder is mounted on the
base of the stand at an angle of
about 45 degrees to take the iron
when not in use.

The kit costs £3.99 and all the
components are contained in a
plastics tray featuring compartments
for each component for safety in
transit. The kit should be available
from most d.i.y. shops, ironmongers
or direct from Adcola Products Ltd.,
Adcola House, Gauden Road. Lon-
don. S.W.4.

EMERGENCY LANTERN
With the forecast that power cuts

are again probable this winter, it
is wise to plan ahead for the eventu-
ality and to have some form of
emergency lighting handy.

MARKET
PLACE

items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

Adcola Products
Soldering pack

A useful lamp is the "Safety
Lantern" available from Harris
Marketing. It is claimed to be virtu-
ally unbreakable, having a safe
plastic dome which gives a 360
degree light and is powered by a 6V
996 battery.

It is particularly suitable around
the home where there may be chil-
dren or elderly people, for whom
candles and other naked lights would
be a danger, but it also makes a
useful car, caravan or camping light.

Available direct from Harris
Marketing, 16 Hillcroome Road,
Sutton, Surrey. the lamp costs £1.85
plus 15p post and packing.

PHOTOGRAPHIC
EQUIPMENT

Famous for their work in the
computer field Honeywell have
announced their entry into the
photographic world with a range of
electronic flash equipment, 35mm
slide projectors and darkroom
equipment.

Available in this country through
Photo -Science Ltd. the range of
equipment includes automatic flash
units and slave flash units.

Also included in their range of
products are four automatic self -
focusing projectors with a special
built-in preview screen. These
models enable the projectionist to
see each slide on a small screen
before it is projected to the
audience.

Two of the flash units represent
Honeywell's latest technological
advancements in this field, which
they call "strobo-eye" remote sens-
ing. The sensor device is com-
pletely separated from the flash so
that the light can be controlled from
the camera or wherever the photo-
grapher desires.

LW'

Instant copying kit by Polaroid

These two flash units are de-
scribed by Honeywell as the only
system that will give accurate auto-
matic exposure control of on -
camera, off -camera and wall- or
ceiling -bounce flash lighting.

Further particulars of the com-
plete range of Honeywell photo-
graphic equipment can be obtained
from Photo -Science Ltd., Charfleet
Road, Canvey Island. Essex.

INSTANT COPY KIT
An inexpensive instant copy kit

and accessories, providing a com-
plete photographic copying system.
is being introduced by Polariod
(UK) Ltd. Both the copy kit and
accessory unit are designed for use
with any of three Polaroid instant
picture cameras.

Ideal for making copies from a
master design' of printed circuit pat-
terns to any required size, the Pola-
roid 105-1 kit gives a : I reduc-
tion. The kit consists of a copy
stand, close-up lens in mount, blue
filter (for colour film used with
tungsten light). polarising filter (for
flash only), Colorpack 80 camera
and a carrying case.

The complete kit costs £38.95:
without a camera the kit retails at
£24.

The 106 Instant Copy Kit acces-
sory unit, comprising a copy stand
and close-up lens for : 1 copies.
will retail for £15.00.

EXTENSION LEADS
It has been brought to our atten-

tion that the price quoted for the
Portapower cable reels mentioned in
our September issue does not include
the cost of cable.

We apologise for any inconveni-
ence this may have caused.
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We

regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine. Technical queries cannot be dealt with on the telephone.

Correct perspective ,

Sir-Mr Hickman (Readout, Novem-
ber issue) has raised the question of
component cost in Australia, a point
certainly omitted from the first
Re port from Australia. Detailed
costings of parts were not quoted,
as indeed many other aspects of
home construction were omitted, due
mainly to space considerations; it
was intended only as an introduc-
tion.

However, since the subject has
been raised, the question of compo-
nent cost must be placed in the cor-
rect perspective. In Sydney and Mel-
bourne, the BC108, if we are to use
this device as an example, can be
bought at the rate of 6 for $2.00
(16p each) including sales (purchase)
tax. The figures as quoted by Mr
Hickman may ' be applicable to
South Australia. but it is indeed a
half-truth to suggest that his situ-
ation applies throughout Australia.

The cost of components generally
must, in any case, be viewed against
the background of higher salaries
here. It has been stated that, for
many professional occupations,
salaries are very roughly 50 per cent
higher than in the U.K.

I would agree with your corre-
spondent's comments regarding Aus-
tralian conditions, particularly those

in respect of the somewhat over -
glamorised publications for which
Australia House is now famous.

Finally, Mr Hickman is under the
illusion that I am Australian, and
tend to avoid comparisons. I myself
migrated from England some five
years ago.

J. Waldie,
Tamarama, N.S.W.,

Australia.

The defender
Sir-I would like to come to the
defence of your constructional fea-
tures in general and R. W. Coles'
"P.E. Digi-Cal" in particular.

I doubt whether I will ever build
the Digi-Cal, but the detailed way
in which its operation is explained
by the author has added measurably
to my understanding of the logic
functions involved. If such features
are to be excluded because of a
cost disadvantage compared with
custom built devices, we amateurs
will be deprived of much needed
design know-how.

I have to confess that I jumped
the gun by buying the Minitrons
before the total cost of parts was
revealed. Doubtless they will come

in handy one day-but it might be
an idea if project -authors revealed
the approximate cost of components
at the outset and saved we impecu-
nious constructors the embarrass-
ment of having to abandon a project
after buying a few of the items
needed.

J. A. Burness,
Herts.

Valuable learning
Sir-I noticed a number of letters
in the October issue of P.E. that
objected to the Digi-Cal on mone-
tary and aesthetic grounds. The
question was raised, why should you
publish an article outlining the con-
struction of a calculator when the
basic i.c. is now available.

I can certainly construct a very
simple calculator around one of the
many calculator integrated circuits
that are now available, but this
teaches me nothing new about digi-
tal electronics. Even though I may
not want to build the Digi-Cal. I

have certainly been able to follow
along with the author and now I

have a better understanding of how
these devices work. Maybe I have
also picked up some new ideas on
how to do things such as keyboard
multiplexing and readout demulti-
plexing. That is as valuable as
learning the basic operations of a
calculator.

Many electronic hobbyists here in
the USA are all too ready to put
together a kit that teaches them
nothing and tests only their ability
to follow directions. Most of the
electronic publications here cater to
these individuals and that is why I
subscribe to P.E. Keep up the good
work.

Jonathan T. Titus,
President,

Titus Labs.
Blacksburg. USA.

BACK NUMBERS WANTED
Anyone who can supply the undermentioned are asked to
communicatedirectly with the reader.

March-April 1971
Mr R. Brown, P.O. Box 926, Chingola, Zambia.
July 1969
Mr K. Ferrante, Charity Cottage, High Rougharn,
Bury St Edmunds, Suffolk.
February 1971
Mr D. J. Hitchcock, 39 Deakin Street, Hampton
3188, Melbourne, Victoria, Australia.
December 1966
Mr M. Robson, 8 Withipoll Street, Ipswich,
Suffolk.
February, March, May 1971
Mr T. 1. Hsieh. 39 Gold Jade Road. Kuching,
Sarawak.
January 1968
Mr G. Hart. 41 Waterlow Road, London N19 SNi.
August 1966
Mr R. A. Hume, 93 Sinclair Drive. Glasgow
G42 9PU.
December 1970 to March 1971
Mr J. Jeffrey, 65 Sandmoor Road, Errington Park,
New Marske, Redcar, Teesside.
May 1969 to March 1970
Mr L. W. Burton, 32 Castleton Farm, St Athan,
Barry. Glamorgan.
April 1972
Mr M. P. Baker, 14 Cabell Road. Park Barn Estate,
Guildford. Surrey.

We regret that back numbers of Practical Electronics can no
longer be supplied. We will try to publish announcements of
readers' requirements (without a guaranteed date) free of charge.

September 1966, J , June, July,
August 1967
Mr B. S. Stuck, 28 Chancelot Road. Abbey Wood,
London SE2 ONB
July 1972
Mr P. J. Joyce, 21 Eggington Court, Loughborough
University, Leicestershire.
December 1970 to March 1971
Mr A. Jones, Tyddyn Slaters, Pontrug, Caernarvon,
North Wales.
November 1971 to March 1972
Mr C. Wright. 98 Swallow Road, Ipswich, Suffolk.
July 1969
Mr M. Armitage, Oakendean, 12 Shunter Way.
Alloway, Ayrshire.
May to October, December 1969
Mr W. 1. Miller, Dailard, 13 Adler Road, Glasgow
S3.
November 1970 to March 1971
Mr J. Maplesden, 47 Oldford Crescent, Acklam,
Middlesbrough, Teesside, TS5 7EH.
January-February 1971
Mr C. E. R. Flynn, A.P.C. Ltd., Dungeness Power
Station, Romney Marsh, Kent.
May 1972
Mr N. Tawse, 25 Welland Road, Edith Weston,
Oakham, Rutland, LEIS 81E.

May 1969 to February 1970
Mr S. P. Ganecki, 17 Belmont Close, Church -
bridge, Cannock, Staffordshire.
November-December 1971
Mr H. O. Westwood, 12 Cairn Walk, Crumlin,
Co. Antrim, N. Ireland.
June 1969
Mr J. E. Marshall, 4 Dellcott Close. Welwyn
Garden City, Herts.
April-May 1971
Mr A. E. Thompson. 3 Uxbridge Court, Uxbridge
Road, Kingston.
November 1971
Mr G. C. Street, 21 Linton Crescent, Hastings,
Sussex.

July 1970 to May 1971
Mr R. Konarek, 573 Daws Heath Road, Hadleigh,
Benfleet, Essex.
May, June, July, Sept., Oct., Nov., Dec. 1969,
January to April, August 1970
Mr 1. Shapero, 64 Tixall Road, Birmingham,
828 ORS.

April-July 1971
Mr K. McKegney, 21 Queen Street, Chesterfield,
Derbyshire, 540 4SF.
Up to Oct. 5.
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introducing

FINNEIL EIIIIMAIIS WI. 0
`Service the way it ought to be'
an associate Company of LST ELECTRONIC COMPONENTS
LTD.

When it comes to retail distribution we're head and
shoulders above the rest!

We're a new Company but our experience and ability in
electronic components goes back a long way .

Here at Arrow Electronics fast, reliable service is law!
We offer a rapid, same day turn round on all mail

received up to 3 p.m. on any given weekday.
What's more, when we promise to clear all orders on

receipt, we really mean it!

A SELECTION FROM OUR CATALOGUE
COS-MOS-CIRCUITS
This range of COS-MOS Logic is stocked in DIL plastic
encapsulation. This range offers High reliability, high speed
operation, high level output compatability with low power
TTL and high noise immunity.
Type No. Description Price each
CD4001AE Quad 2 input NOR gate 72p
CD4009AE Hex. buffer - inverting type £1.56
CD4011AE Quad 2 input NAND gate 72p
CD4012AE Dual 4 input NAND gate £1.16
CD4013AE Dual "D" Flip -Flop £1.48
CD4015AE Dual 4 stage Shift Register £3.90
CD4017AE Decade Counter/Divider with Decimal

outputs £3.90
CD4018AE Presettable divide by "N" Counter £3.90
CD4020AE 14 Stage Ripple Binary Counter/Divider £4.34
CD4024AE 7 Stage Counter (Buffered Reset) £2.78
Order as "COSMOS" + Type No.

INTEGRATED CIRCUIT SOCKETS
These low cost sockets are moulded in Makrolon with
Phosphor Bronze contacts, silver plated.
Type No. Description Price
DRD7 14 pin Dual in Line 14p each
DRD8 16 pin Dual in Line 15p each
Order as "DIL Sockets" + Type No.

LI 3HT EMITTING DIODE
Type No. TIL209 High brightness visible light

source 35p each

OPTICALLY COUPLED ISOLATOR
Type No. TI112 GA source optically coupled to

NPN transistor giving high DC
transfer ratio with high electri-
cal isolation of 1.5kV. £2.00 each

RECTIFIERS - MEDIUM CURRENT
Plastic cased rectifiers with 3A current capability. Miniature
size and axial leads make them particularly useful for
Printed circuitry.
Type No.
1 P15400
1 P15404
1 N5408

If (Amps)
3A
3A
3A

Shoot me your catalogue

Arrow Electronics Limited
Dept.

7 Coptfold Road
Brentwood Essex
Tel: Brentwood 219435

PE4

PIV Price
SO 14p each

400 18p each
1000 25p each 
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Have fun with
electronics...
PHILIPS Radionk

Construction
Kits

NO SOLDERING
BATTERY OPERATED
Build your own radio receiver and many exciting
experiments with the unique printed circuit board
and mounted components. Easy to build,
no soldering, battery operated, plus a fully illustrated
instruction manual giving precise directions for each
experiment. Ideally suitable for both the experimenter
and beginner.

Radionic Products Limited
St Lawrence House, Broad Street, Bristol BS1 2HF.
Tel: 0272 25351

Amember of the ESL BRISTOL Group of Companies.

177---

---\ -
Am*

ed.

NAME
 ADDRESS

4im

PHILIPS

INNIEllium

Please send me literature
on Radionic radio and electronics

construction kits

PE 2
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Sinclair Project 60
Project 60 Stereo FM Tuner

STEREO
FM TUNER

Fm 88 90 9, 96 98 100 102 1o4 106 108 MHz

5 10 15 70 75 10 35 40 45 50 Charnels

unf,

Built and tested.
Post free.

£25

with phase lock -loop principle

Amongst the many advanced electronic features to be found in this
remarkable stereo tuner, use of the phase lock loop principle ensures
standards of audio quality better than from any other method of detection
yet used. Varicap diode tuning, accurately formed printed circuit coils, an
I.C. in the special stereo decoder section and switchable squelch circuit
for silent tuning between stations contribute to the unsurpassed per-
formance of this tuner, irrespective of price consideration. But the Project
60 FM Stereo Tuner is far from expensive - indeed, it offers fantastic value
for money and will bring the thrill of stereo radio to many who previously
may not have been able to afford it. The tuner may be used with any good
system as well as Project 60, but if you use it with other Project 60 modules,
you will find the matching front panels particularly impressive in ap-
pearance as well as function.

Super IC.12 Integrated circuit
high fidelity amplifier

Having introduced Integrated Circuits to hi-fi
constructors with the IC.10, the first time an IC
had ever been made available for such purposes.
we have followed it with an even more efficient
version. the Super IC.12. a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidelity amplifier for use
with pick-up. F.M. radio or small P.A. set up. etc.
The free 40 page manual supplied, details many
other applications which this remarkable IC.
make possible. It is the equivalent of a 22 tran-

sistor circuit contained within a 16 lead DI L
package. and the finned heat sink is sufficient for
all requirements. The Super IC.12 is compatible
with Project 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Complete with
free manual and pole circuit board.

SPECIFICATIONS
Output power: 6 watts RMS continuous (12
watts peak). 6-80. Frequency Response: 5Hz
to 100KHz ± 1 dB. Total Harmonic Distortion:
Less than 1%. (Typical 0-1%) at all output
powers and frequencies in the audio band (28V).
Load Impedance: 3 to 15 ohms. Input Im-
pedance: 250 Kohms nominal. Power Gain:
90dB (1.000.000.000 times) after feedback.
Supply Voltage: 6 to 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22 , 45 Y 28rnm in-
cluding pins and heat sink..
Manual available separately 15p post free.

With FREE printed circuit
board and 40 page manual.

£2.98 Post free

SPECIFICIATIONS
Number of transistors: 16 plus 20 in I.C.
Tuning range: 87.5 to 108MHz.
Sensitivity: 7p.V for lock -in over full de-
viation.
Squelch level: typically 20µV.
Signal to noise ratio: ±65dB.
Audio frequency response: 101-iz-15Khz
( ±1 dB).
Total harmonic distortion: 0.15% for
30% modulation.
Stereo decoder operating level: 2 µV.
Crosstalk: 40dB.
Output voltage: 2 x 150mV R.M.S. max.
(typically 2 . 50mV. stereo)
Operating voltage:25-30V DC at 100mA.
Indicators: Stereo on  tuning.
Size: 93 x 40 x 207mm.

Project 605

The easy way
to buy and
build
Project 60
Project 605 is one pack containing' one PZ5.
two Z30's. one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules.
Thus all soldering and hunting for the ocd part is
eliminated. You will be able to add furthe Project
60 modules as they become available adapted to
the Project 605 method of connecting.
Complete Project 605 pack with e29.95
comprehensive manual, post free
Everything you need to assemble a superb 30
watt high fidelity stereo amplifier without having
to solder.

Sinclair Radionics Ltd, London Road, St. Ives,
Huntingdonshire PE17 4HJ. Tel : St. Ives 64311

1068 Practical Electronics December 1972



the world's most advanced high fidelity modules
Z.30 & Z.50 power amplifiers Built, tested end guaranteed with circuits end instivctions manual Z.30 £4.48

The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur-
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (811)
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend
on personal preference, but they are the same size and are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may
be used in a far wider range -of applications.

SPECIFICATIONS (Z.50 units we interchangeable with 2.30s in all applications).- Power Outputs:
Z.3015 watts R.M.S. into 8 ohms using 35 volts : 20 watts R.M.S. into 3 ohms using 30 volts.
2.8040 watts R.M.S. into 3 ohms using 40 volts : 30 watts R.M.S. into 8 ohms using 50 volts.
Frequency response: 30 to 300.000Hz ± ldB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 8D). For speakers from 3 to 15
ohms impedance. Size: 14 x 80 x 57mm.

z.so £5.48

Stereo 60 Pre-amp/control unit
Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly
easy to mount.

SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A. curve
±-1 dB:20 to 25.000 Hz. Ceramic p.u. - up to 3mV: Aux - up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+ 12 to -12dB at 10KHz : BASS
- 12 to -12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40x 207mm.

Bulk tested and guaranteed. £9.98

A.F.U. High & Low Pass Filter Unit
For use between Stereo 60 unit and two Z.30s or Z.50s. The unit is very easily mounted and is unique
in that the cut-off frequencies are continuously variable. As attenuation in the rejected band is rapid
(12dB/octave), there is less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system.
There are two filter sections - rumble (high pass) and scratch (low pass). H.F. cut-off (-3dB)
variable from 28KHz to 5KHz. L.F. cut-off (-3dB) variable from 25Hz to 100Hz. Distortionat 1 KHz
(35V. supply) 0.02% at rated output. Operating voltage from 15 to 35V. Current 3mA. Size:
66 x 40 x 90m m.

Built, tested and guaranteed £5.98

Power Supply Units
Designed specifically for use with the Project 60
system of your choice. Use PZ.5 for normal Z.30
assemblies and PZ.6 or PZ.8 where a stabilised supply
is essential.

Typical Project 60 applications

PZ.5 30 volts unstabilised E4.98
PZ.6 35 volts stabilised E7.98
PZ.8 45 volts stabilised
(less mains transformer) £7.98
PZ.8 mains transformer E5.98

System The Units to use together with Units cost
Simple battery
record player

Z.30 Crystal P.U.. 12V battery £4.48
volume control. etc.

Mains powered record
player

Z.30, PZ.5 Crystal or ceramic P.U. £9.45
volume control. etc.

12W. RMS continuous
sine wave stereo amp. for
average needs

2 x 2.30s, Stereo
60; PZ.5

Crystal, ceramic or mag. £23.90
P.U., F.M. Tuner, etc.

25W. RMS continuous
sine wave stereo amp.
using lbw efficiency (high
performance) speakers

2 x Z.30s, Stereo
80; PZ.8

High quality ceramic or £28.90
magnetic P.U.. F.M.
Tuner. Tape Deck. etc.

80W. (3 ohms) RMS
continuous sine wave de
luxe stereo amplifier. (60W.
RMS into 8 ohms)

2 x 2.50s, Stereo As above
60; PZ.8, mains
transformer

£34.88

Guarantee
If. within 3 months of purchasing any product direct from
Sinclair Radionics Ltd.. you are dissatisfied with it. your
money will be refunded at once. Many Sinclair appOinted
Stockists also offer this same guarantee in co-operation with
Sinclair Radionica Ltd.

Each Protect 60 module is tested before leaving our factory
and is guaranteed to work perfectly. Should any defect arise
in normal use. we will service it at once and without any
charge to you. if it is returned within two years from the dote
of purchase. Outside this period of guarantee a small charge
(typically E1.00) will be made. No charge is made for
postage by surface mail. Air Mail is charged at coat.

Indoor P.A. 2.60, PZ.8, mains M lc., guitar, speakers,
transformer etc., controls

£19.43

F.M. Stereo Tuner (£25) & A.F.U. (C5.98) may be added as required.

SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4}1.1

Please send
I enclose cash/cheque/money order.

Name

Address PE12 72
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BUILD YOUR OWN
LIQUID OIL WHEEL PROJECTOR
SUITABLE FOR DISCO OR HOME ENJOYMENT

TOP QUALITY
6 inch dia. MULTICOLOURED OIL WHEEL

PLUS

I R.P.M. MINIATURE GEARED MOTOR
Complete Kit £.6 50 inc. postage

C.T. ELECTRONICS
267 ACTON LANE, LONDON, W.4 01-994 6275
SURPLUS ELECTRONICS WAREHOUSE NOW OPEN AT

20-24 BEAUMONT ROAD, LONDON, W.4
Thousands of component and equipment bargains

PRINTED CIRCUIT KIT
BUILD 50 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX
CONTENTS: (1) 2 Copper Laminate Boards 4tin x 21hi. (21 1 Board for Match-
box Radio. (8) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.
(6) Etchant. (7) Cleanser/Degreaser. (8) 18.page Booklet Printed Circuits for Amateurs.
(9) 2 Miniature Radio Dials SW/MW/LW. Also tree with each kit: (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 50 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published for
the first time, including 10 new circuits.

EXPERIMENTER'S
PRINTED CIRCUIT KIT

60p
Postage & Pack. (Op (UK)

Commonwealth:
SURFACE MAIL 15p

AIR MAIL 60p
New Zealand,

South Africa, Canada
111 Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplitir.
(5) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) "TRI-FLEXOR" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constanctor anywhere in the World.
3 Subminiature Radio Receivers based on the "Trifieson" circuit. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Size only 1.82in x 0.95in x 0-251n. (11) Wristwatch Radio 1.151n x 0.801n x 0-551n. (12)
Ring Radio 0.70in x 0.70in x 0-551n. (13) Bacteria -powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter-
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal.
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume intercom. (28) Remote Control of Models by Induction. (29) Inductive -Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-lest,
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Stereo Push -Pull Amplifier. (38) Light -Beam Telephone
"Photophone". (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (391
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. Plus 10 Photoelectric
Circuits, Simple Alarms, Long Range Alarms, Projector Modulators, etc.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send a S.A.E. for foil delailx and a brief d,erripti,n ,f all kits and Proj,t,

AERIAL BOOSTERS
We make four types of Aerial Boosters. L45625 UHF, L12 VHF405, LII
VHF Radio LIO M/W & 5/W. Price L45, L12 & LI I L2.95. LIO f:145.

VALVE BARGAINS
Any 5-45p. 10-70p:
EC82, ECM. EF80, EF85, EFI 83, EFI 84, El3F89, ESP I , EY86. PCC84, PCC89.
PC97, PCF80, PCF86, PCL82, PCL83, PCL84, PCL85, PL36, PY33, PY82,
PYBOO, PY801, SOLIS, 30C15, 6-30L2.

19" UHF/VHF TV L750
THORN 850 SERIES

Untested but with complete set of spare valves. Price C7.50. Carriage
01 50. 100 MIXED RESISTORS 60p
From watt to 2 watt and from 10 ohms to 10 rn-ohms our choice Price 60p.

100 MIXED CAPACITORS El
From 220PF to 200MFD and from I Zv/w to 500v/w-our choice 11.
POST & PACKING under L1 -5p. Over LI-10p. S.A.E.Uor leaflets on all
items. Money back guarantee if not completely satisfied.

VELCO ELECTRONICS
62A Bridge Street Ramsbottom Bury Lancs.

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

MOTOROLA 1-24 25-99
£p £p

1-25 25-90
Op £9

We can noon offer a vast range of 8147445 1.85 1.70 00074120 1.06 0.93
Motorola IC's at industrial distributor 8N7446 2.00 1.60 81474121 0.43 0.38
price.. 8147447 1.30 1.20 81474122 0.52 0.47
Examples SP Data Sheet. 5147448 1.04 492 SN74123 0.90 0.80
MC724P 0.117 SN7449 Price to be 81474128 0-80 0.70
MC790P 1.24 20.121 announced 81474141 0.90 0.80
MC1303L 2.70 extra 8147450 0.20 0-18 81474145 0-90 0.80

SN7451 0.20 018 80074150 1.19 1.05

FAIRCHILD (RTL)
1-3 6-11 124-

L900 409 37p 85p
1,923 40p 370 85p
Data skeet 121P

8147452 020 018
9007453 020 0113
SN7454 0-20 0.18
8147460 0.20 0-18
8007470 0.30 0.28
13147472. 0.30 0-25

8N74151 1.10 0.92
51474153 1.18 1.00
81474154 1.89 1.75
9N74155 1.55 1.35
81474156 1.30 1315
81474157 1.30 1.15

LINEAR
8147473 0.40 034
8517474 040 084

9N741.58 1.30 1.15
SN74160 1.80 1.70

Op. Amps 1-11 12-24 25-99 8577475 0.45 0.35 81474181 2-80 2.50
£p £p fp 8147476 049 039 81474182 2.60 2.50

L702A TO5 280 2-70 280
L702C TO5 0.76 0.70 067

6/47480 0.75 0.70
8147481 1.25 1.07

8N741183 3.52 8.08
8N74184 2.26 1.64

L7080 TO5 0.62 0 57 052
L709C TO5 0.88 0.88 0 31
L709C DIL 088 0 81 0 27

8147482 0.87 0.81
8147483 1.00 082
85474134 0.95 0.85

00074105 4.00 3.85
81474108 4-25 3.72
8N74167 (1.25 8.00

L710C TO5 0.47 0 42 0.87 SN7485 2.50 2.80 81474170 4.18 3.90
L710C DIL 0.45 040 0.85 8547488 0.45 040 8474174 2.00 1.74
L7110 T05 099 0 44 0 89 9147488 12-40 11-80 81474175 1.85 1.17
L7110 DIL 945 090 0.86 8007489 4.97 9.40 81474176 1.50 1.80
L716 TO5 1.87 1.75 170 0N7490 0.80 0.75 81474177 1.80 1.10
L723C TO5 090 0 85 0 80 8547491 1.20 1.00 81474178 1.80 1.55
L739 1.95 8517492 0.75 0-70 81474179 1.80 1.55
L741C T05 0-40 088 034 98(7493 0.75 070 81474180 1-87 1.20
L7410 DIL 0.88 086 0-32 8147494 084 0.80 81474101 6-50 8.15
LM74ICNDIL 0.70 0.65 0-60 8517495 080 0.75 85474102 1.48 1.34
8N72709P Dili 0.95 0.40 0.35 9547498 1.00 0.90 81474190 1.95 1.75

8147497 8.25 5.25
80074100 2.20 2.05

81474191 1-95 1.75
81474192 1.90 1.80

GENERAL TOSHIBA 81474104 1.52 1.33 81474193 1.90 1.80

ELECTRIC 20 WATT POWER
PACK
TH9013P 1450

Bp PRE -AMP

88N/47744110075 01128 01:8383 28NN7744119045 22:

81474109 1.06 093 8 N74196 1 880000 1531
81474110 0.80 0-70N74197

1.80 1.388/474111 1.57 1.38 S

PA239 221 TH9014P 81.25
PA246 1.54 Limited number

%744111198 11:9020 01:0702 28N517744110908 49:0000 33:7705

PA264 1.76 only
PA265 1.93 Op fp

MULLARD
LINEAR

8007480000 1.10
80074210400 1.32
5517486400 1.10

85.47481014 1.10
8147452000 1.10
8N7486500 1.10

fpSIEMENS TA A241 1 30
8147484014 1.28
81474811251 2.88

91474814000 1.70
8N7421114N 2.86

242 4 00 PIN74LO0N 0.54 EIN74L02N 0.80

fp 263 0 70 85474L0418 040
215.774L85N 4.03

9N74I47N 2.15
9N74L74N 1.02

TAA151 0.88 293 0 80 8N74053N 1.10 80074L93N 3.08
TAA435 978 SOO 2 00

810 1.30 RCA
320 0.85 Type 1-24 25-99 Type 1.24 25-99
350 210 EP OP Op £9

PLESSEY 435 0.78
521 0 57

CA3000 2.28 1.88
CA3001 3.38 2.79
CA3002 2.28 1.88

CA3044V11-42 1.17
CA3045 1.22 1.08
CA3046 0.88 0.71

Sp 522 1 50 CA3004 2.28 1.88 CA3047 1.59 1.31

8L408D 1.50 530 4 95 CA3005 1.50 1.24 CA3047A 2.92 2.41
8L6110 1.70 670 2.80 CA3006 3.47 2.88 CA3048 2.84 1.93
81921C 1960 700 3 50 CA3007 3.28 3.00 CA3049 1.98 1.82
8L701C 1.80 811 4.45
8L709C 1.80 TA11101 0.971

CA3008 1.98 1.84
CA3008A 3.24 2.87
CA3010 0.58 0-47

CA3050 2-28 1.88
CA4051 1.73 1.43
CA4052 1.80 1.48

DATA SHEETS TAD100 1117) CA3010A 0.89 0.57 CA3053 0.52 0.43
171p TAD110 1.971 CA3011 0.92 0.78 CA3054 1.19 0.98

CA3012 141 1.00 CA3058 3.32 2.74

SGS
CA3013 1.30 1.07
CA3014 1.52 1.26

CA3059 1.84 1.52
CA3080AD

TAA66113 91-82 TAA700 18.50 CA3015 1.40 145 3.47 2.86
TAA621 92.08 TRA651 2199 CA3013A 1.821.50 CA3060BD

CA3016 2.61 2.15
CA3016A 3.90 3.22

5.93 4.89
CA3060D 4.70 3.88All TTL IC's may be mixed to qualify

for quantity discounts. CA3018 0.88 0.72 CA3060E 2.74 2.26
8 Pin TOdi I.C. Holders. 6025 CA3018A 1.19 0-98 CA3062 2.97 2.45

10 Pln TOdi I.C. Holders, 010.85 CA3019 0.94 078 CA3064 1.42 1.17
12 Pin TO -5 I.C. Holders, 8047 CA3020 1.55 1.28 CA3065 1.42 1.17
8 Pin Dual -in -Line I.C. Holders, 10.20 CA3020A 2.01 1-85 CA3086 2.812.15

14 Pin Dual -in -Line I.C. Holders, 90.17 CA3021 1.90 1.57 CA3067 2.72 2-24
16 Pin Dual -In -Line I.C. Holders, 20 20 CA3022 1.81 1.83 CA3068 8-01 2.48

CA3023 1.55 1.28 CA3070 2.15 1.78

TTL LOGICS CA3026 1.25 1.03
CA3028A 0-88 0.72

CA3071 2-01 1135
CA3072 2-07 1.71

1-24 25-99 1-24 25-99 CA3028B 1.17 0-97 CA3075 1.46 1.21
£p fp OP EP CA3029 0.52 0.43 CA3078 1.67 1.38

9007400 0.20 018 8517422 0-48 042 CA3029A 0-83 0-52 UA3078AT4.88 3.86
8147401 0.20 018 8N7423 0-52 045 CA3030 1.08 0-89 CA3078T 2.80 2.31
8147402 0.20 018 8147425 0-48 0.42 CA3030A 1.84 1.35 CA3079 0.94 0.78
SN7403 0.20 018 5N7426 0-82 0.28 CA3033 2.92 2.41 CA3080 0.58 0.48
8N7404 0.20 0-18 8147427 0-48 0.42 CA3033A 4.93 4.07 CA3080A 1.90 1.57
8147405 020 0.18 8007428 0-50 0-41 CA3033 1.22 1.09 CA3081 1.80 1.48
8147406 0.30 0.24 8N7430 0.20 018 CA3033V1152 1.28 CA3082 1.80 1.48
8147407 0-58 0.48 8147432 0-48 0-42 CA3036 0.72 084 CA3088 1.38 1.12
8147408 0-20 0.18 8147433 0-71 082 CA3037 1.681.39 CA3084 1-71 1 41
0N7409 0.20 0.18 8007437 0-52 0.45 CA3037A 2.80 2.14 CA3085 0-94 0.78
8517410 0-20 0-18 8N7438 0-52 0.45 CA3038 2.80 2-14 CA3085A 1.44 1.19
5N7411 0-22 0.20 8917439 0-52 0.45 CA3038A 3.40 2.80 CA3085B 3.78 3.12
8N7412 0.42 036 8147440 0-20 0.18 CA3039 1.00 091 CA3086 0.46 0.38
BN7413 0.30 0.27 8147441 AN CA3040 2.95 2.48 CA3088E 1.70 1.51
5N7416 0.45 040 0-75 072 CA3041 1.30 1.07 CA3089E 2.18 1.80
8N7417 0.45 040 8/47442 0.79 0-83 CA3042 1.30 1.07 CA3090Q 4.70 3.88
8147420 0 20 0.18 9147443 1.04 0.88 CA3043 1.73 1.43 CA3091 D 6.52 5.38
8N7421 0.22 0.20 0117444 1.04 0.88 C1.3044 142 117 CA30931. 1336 112
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LARGEST STOCKS BRAND NEW
WIDEST RANGE SEMICONDUCTORS & COMPONENTS GUARANTEED

RANSISTORS20501 169 2302923 lOp 2104930 1226 AF115 Up 100301 SCHOTTKY2G302 1112 2N2924 lip 2N4931 12.70 AF116 25p
34p810265

B0302 879
1511

BF257 41P 3
2 2

20303 UP 222925 lip 225172 112 AF117 20p 100303 BF258 827480010 1.10 827481402 1.70 SN74L04N 060
20306 302 2N2926 2N0174 22p AF118 502

50p
BC304 48p

480
BF259 8117480410 142 8N748114N 2.86 0N74L85N 408

20309 80p Green 10p 220175 Up AF121 22p B0307
4811 8N74864N HO 8N74L02N 0 60 8N74808N 1.10

26344A 252  Yellow 10p 225176 Up AF124 Up
102

130307A 10p
BF261 op
BF264 8N74840N 148 8N74147N 2,15 81174810N 1.10

21134510 Up  Orange 10p 2N6245 43p A10125 202 130307VI 10,
11.45

BF270 83074811210 286 8N74L74N 1,02 827482010 1.10
20371 15p 223053 15p 210190 92p A10126 192 BC308 Pp

UP
BF271 up 8N74LOON 0.54 8N74L93N 3.06 0127486530 1.10

20374 15p 2N3004 46p 225191 94p AF127 809 BC308A Op BF272 6311
SLIDER POTENTIOMETERS20381 822

20417
2142005 5011 225192 11.84 AF139 882 10C308B 9p B1,273 upUp

22109 Up
233390 202
228391 20D

225193 11.01
2N5194 21.10

AF170 252
A10172 Up

B0309 10p
BC309A lOp

BF274 UP
B9'457 46p LOG. AND LIN.

2N174 21.40
22176 76p
22274

21031391A 22p
223392 18p

2115195 11.46
225245 Up

AF178 552
AF179 Up

1103098 102
B0913 80p

BF458 57P
BF459 572 SINGLE GANGED 40p DOUBLE GANGED 60p

763 2N3393 1211 220457 31), AF180 60p 20327 Up B1121 121022830 752
210301 Op
22376 81

223394 122
223402 17p
2N3403 190

2N0458 lip
225459 Up
330128 63p

AF186 40p
AF200 85p
A10239 412

BC328 222
110337 190
BC338 192

BF821A 1230
1311328 920
11111361 27p

DIODES Et RECTIFIERS
1/4914 7p 18940 62 BAX19 1212 BY213 255

22384 08p 223404 24P 32138 1147 AF240 789 BCY30 Up BF898 283 IN916 7p AA119 lOp BA X16 1212 0A0 17s P
2N388A 40p 2N3405 27p 32139 11.86 AF279 641 BCY31 402 BFWIO 61p 1114007 209 AAI29 lOp BAY18 171p 0.69 10p
2N404 209 223414 101) 3N140 76p A10280 54p B0Y32 600 BFW11 61p 1104148 73 AAZ13 109 BAY31 71p 0.110 221D
224513 762 2N8415 lOp 3N141 eh Apy42 74p BCY39 44p BFW15 753 3N61411 12371 A.6215 1212 BAY38 lip 0A47 8p
22468.1 761 223416 151/ 32142 54p A10211 Up BCY34 302 BFX13 239 1844 , A-4.217 1218 B1/100 17111 0A70 7P
2N457A 1102 223417 219 3N143 842 AL102 752 BCY38 40p BFX29 29p 18119 lbp BA100 163 861/103 2219 0.173 lOp
2N491 18.85 223070 11.26 3N152 792 .41103 702 BCY39 £1 op BFX30 261) 18120 159 10A102 2210 11112 871p 0A79 7p-
22584 202 223071 11.11 32153 742 A8126 202 BCY40 002 BFX37 3011 18121 14p BA110 3219 BY126 169 0A81 Bp
22591 84p
2N696 16p

2218072 97p
223702 lOp

32154 74p
3N1b9 11

A81(27 lip
A8Y28 UP

BCY42 15p
BCY43 15p

BFX44 u p
BFX63 £2.48

18130 89 BA115 71P 10y127 1719 0985 10p
18191 10p BA141 321p 111164 521p OA90 7p

22697 16p 223703 10P 3N187 11.80 A8Y29 3011 BCY58 21p BFX68 802 18132 ltp BA142 621p BYX10 22iP 0A91 7p
2N698 Up 2N3704 10P 32200 28.07 AE11/50 20p BCY59 223 BFX84 24p 111930 7p BA144 121D 21210 35p 0.195 79
22699 2915
22706 10p

2N3700 100
223706 909

2201 11.06 A8115 Up
A8Z21 56p

BCY66 663
BCY67 94p

BFX85 29P28922
10F/186 24p

8p BA145 20p BY21I 3219 0A200 10p
18923 12p BA154 121p BY21.2 30p TIV307 50p

2N706A 122 2N3707 109 AU103 111111 BCY70 17p BFX87 250
MAINII TRANSFORMERS "VARNIVIND"

22708 182 223708 70p BC107 142 BCY7I 2211 BFX88 20022709 88p 2/43709 90D BC108 13p BCY72 132 BPX89 OP 1 amp Charger. Bee. 0-3.5-9-18V (P. & P. 221p.) 98p2N711 3 2N8710 902 40050 78p BC109 14p BC187 1247 BFY10 369 2 amp Charger. Bee. 0-3.5-9-18V (P. & P. 221p.) . 11.4422718 2120p 223711 902 40251 Sip 100113 lap BCY88 £2.40 BFY11 OD 1 amp (Douglas) MT103 lieu tappings from 6V to 50V 124222718A 802 223712 900 40309 Up B0114 12p BCY89 80p BFY17 90p 2 amp (Douglas) MT104 8ea tappings from 6V to bfly 13,102N720 602 223718 1148 40310 509 BC115 16p BCZIO 35p BFY18 259 Post and packing 25p.2N721 Up 228714 11.19 40360 46p BC116 16p BCZ11 00p BFY19 261 6 amp (Douglas) MT107 Sec. tapping. from 6V to SOY .. 17.4723914 162
22916 179

223710 11.23
2N8716 11410

40361 482
40362 44p

B0116A 18p
B0117 211

81)110 762
B1)116 762

BFY20 609
BFY29 40p

Pod and packing 371p.
Varioue other Transformers ranging from IA to 5A i II stock.22918 302 2143773 12.33 40363 Up 10(7118 lip BD121 762 1010137 20p
TRIACS BRIDGE RECTIFIERS22919 20p 233774 18.83 40389 469 B0119 $72 BD123 822 BFY4I 48922929 142 223775 14.19 40394 662 BC121 Up BD124 802 BFY48 828 8C41A 863 8035D 11 A. P1V

, A. PIN22930 14p 229776 £296 40395 60p 10(7123 1192 B13130 5714 BFY50 16p 8041B Up 80361) 90p 1 100 379 4 50 40p121090 239 2N3777 1484 40406 442 BC120 152 BD131 402 BFY01 Hip 8C410 11.10 8040D 111'23 1.4 140 570 4 100 7092NI091 243 210 12.29 40407 932 BC126 101 101)132 502 210152 18p 80501) 61.90 80401) 11-60 4 400 808221131 20p 223779 18.19 40408 602 BCI32 Up SLIMS Up BFY53 Ibp 40430 85p 00461) 1140 2 50 33P 6 no 6292N1132 20p 223780 1250 40409 92p 100134 119 101)136 49p BFY56 34p 40486 85p 40429 80p 2 200 419 6 200 800221184 /147 223781 13.67 40410 032 BC185 119 BD137 662 BFY64 419 40512 11.53 40432 11.37 2 400 468 6 400 £1.10221302 169 223782 1327 40411 82.00 BCI36 152 131)138 639 BFY75 40p
Economy Range Triace DIACS221303 1112 223789 11.76 40467A 89p BC137 15p BD139 71p 1111.1,78 221221304 202 223790 11.90 40468A 44p 10CI38 2010 BD140 8$p BFY77 249 TC4/10 (Present) 4 amp 100 PIV 85p iii rroo 40p221305 202 228791 1206 40600 699 BC140 34p 101)1/10 1145 BFY78 36p T04/20 (Preesilt) 4 amp 200 PIV 75p MPT-20 371p2N1306 222 2/13792 12.20 40601 87p BC141 39p 131)Y11 11.50 BFY90 602 TC4140 (Present) 4 amp 400 PTV 071p MP'r32 37 i p221307 222 229794 102 40602 462 BC142 243 BDY17 1140 BRY39 80p 8T2 DIA0 21p 0101'36 3711,2N1808 289 223819 269 40603 689 BC143 Up BDY18 £1.75 B8X19 18p

P.E. SCORPIO IGNITION SYSTEM
2N1309 20p
2N1489 90p
221507 242

2N8828 508
223824 702

66p
40836 1140
40673 68p

BCI44 242
BC146 1112
BC147 112

BDYI9 1147
BDY20 91D
101/138 659

1113X20 14p
-88X21 202

231613 203 2/0826 28P AC107 1192 BC148 10p BDY60 flOp 108X26 849
2N1631 3152 308854 1119 AC113 162 BC149 132 BDY61 80p B8X27 34D COMPLETE KIT E1000 P. & P. 50p
9N1637 302 223854A 183 AC110 111p B0169 lip BDY62 762 B8X28 299221688 27p
2216711 11

2N3855 u
2N3850A lOp

AC117 202
AC121 139

182
BC127 14p

13F110
BDI17 48p B0X80 88p SUB -MIN ELECTROLYTIC2/41701 11.10 2308856 162 AC126 208 BC158 132 BF119 688 B8X09 78D Axial Lead Bp stab221702 22.15 2N3856A 16P AC127 20D BC159 142 BF121 20p B8X60 049 Values (30F/V); 0.64/64; 1/40; 1.8/20; 25/16; 22/63; 4/10; 4/40;221711 17p 2N3858 16P A0128 20p BC160 111 BF123 279 B8X61 4211 64/6-4; 6.4/25; 8/40; 10/18; 10/84; 12.5/25; 16/40; 20/16; 20/64; 20/6.4;2N1898 84p 2N9858A 16P A01411( 309 BC167B up BF126 25p B8X76 151/ 25/25; 32/10; 32/40; 32/64; 40/16; 50/6.4; 50/25; 50/40; 64/10; 80/2.5;222102 30p 223859 169 AC142/1 Up BC168B 112 BF127 27p 138X77 209 80/16; 80/25; 100/6.4; 125/10; 200/6-4.222147 709 2N8859A 16P AC151V 14p BC168C lip BEM 20p B8X78 25p

2N2148 602
2/42192 40p

2513860 1011
2N3866 70P

N3877

AC102V 17p
AC103 Up

B01693 18p
BC1690 13p

1010153 29p
BF154 16p

B8W70 28p
B81(24 20D THYRISTORS, . .., ,,.., MULLARD C280

2N2192A 40p
222193 40p

UP
N3877A 280

AC15314 25p
A0104 20p

BC170 112
BC171 182

10F108 15p
BF159 271

B8125 15p
138Y26 172

2001-1. 1"' '1"1 ..."1.IA Up 271p 87ip 409 47ip . MIFOILCAPACITORS
2172193A 422 23878 1142 AC176 B0172 lOp BF160 2.31) B8Y27 43P 46p 34 110p 0.01, 0-022, 0-033, 0-047. Sp; 0.068,
2N2194 272 N8879 11.91 AC1763 0

Sop
BC182 10P BF161 851)

lopu
B8Y28 - 11

.,4A,'" - 871p 921p - 21.111 0-1. 4p each.
2N2194A 802 23900 2011 AC18711 201 80182L 1011 210163 20p 138Y38 150 T1047 0-6A 200 P1V UP 0-15, 0.22, 0.33, fip each.
222195 372 2N9900A 219 AC1881/ Up B0183 Pp 210166 80p B8Y39 159 Also 12A 100 PIV, 76p; 223520 0.47 Pp
2N2195A 181) 228901 323 ACY17 859 110183L flp BF167 189 138Y51 25p at Up.; 22x444411.91 0.68 112
2N2218A 182 2N3909 20P ACY18 169 BC184 lip BF17/1 192 28102 252 1/21) 14p

VEROBOARD 0.15 0.12N2219 202 2/43904 17P ACY19 20p 86C184L 112 BF177 26p 28109 200 15/2F 21P
2N2219A 20p 2N3902 312 ACY20 atlp BC186 Up BF178 25p 138Y54 30p Matrix Matrix 2212F Up
222220 20p
2N2221 20p

229908 OOP
224086 40p

ACY21 139
ACY22 lOp

BC187 Up
BC204 1111

BF179 30p
1010180 36p

1113156 79D
B8Y60 109

24in x 31in 17D 131/
211n x bin 25p 259 WIRE -WOUND RESISTORS222221A 229 234037 UP ACY28 189 BC205 10P BF181 32p 118Y78 408 35In x 3Iin 25p 25D 2.5 watt b% (up to 270 ohms222222 202 224058 122 ACY30 429 BC206 lip BF182 301) 28179 403 3Iin X Lin 80p 29D only). 711.2302222A 259 2N4009 9011 ACY39 552 BC207 1011 BF183 40p 281790 Op bin x 17(n (plain) 88p - 5 watt 5% OM to 8-2140 only), Op.222368 lip 224060 1111 ACY40 17p BC208 lip BF184 17p B8Y952. 911 Pero Pine (bag of 36), 20p. 10 watt 5% (up to 2560 only).2/0969 122

2N2369A 152
2N2646 41p
222647 1140
222711 119
222712 122
222718 17p

234061 113
224062 lip
224302 Up
2/44303 Up
224918 BOP
224914 Up
2144915 9511
2N4910

ACY41 172
ACY44 812
AD138V 96p
AD140 492
A1)142 50p
AD143 46p
A171491 OOP

BC209 10p
BC211 Up
BC212K 102
BC212L lip
BC214L 140
BC236 lip
BC237 92

BF185 172
BF194 14p
BF195 152
BF198 15p
BF197 15p
BFI98 1511
BFI99 18p

BU104 11.42
387105 12.25
C111 pap
C407 18p
0424 159
0425 MI/.
C426 ....P

utter, 411p Pin ineertionVero i t (.5Tool(' (0.1 and 0 -lo matrix) P.
10p.

POTENTIOMETERS
Carbon:
Log. or LM.. lees switch. 163
Log. or LM., with switch, Up.
Wire -wound Pots (3W), Sip.

OPTOELECTRONICS
klINITRON 301510 7 -SEGMENT
INDICATOR (SEE P.E. MARCH222714 17p 119

224917 17P
AD149V /1.23 B0238 Op BP200 30D 0428 259 1972) 92 Twin Ganged Stereo Pots, Log.2N2904 18p ,2/149182N2904A PAP "2N4919

50P
AD100 63p
A12161 3711

100239 9P
BC251 10p

131,294.1 14is_... ,.'.'" C444 269
D4ON1 660

ONP-7AH COLD CATHODE
SIDE -VIEW NIXIE TUBES 752.

and LM., 402.

PRESETS (CARBON)
-1 Watt Op0-2

222905 2.5p
222905A 230

63
224920 609
224921 502

AD162 37p
A17161 PR

87D

AD162 / 09P

BC252 18p
230

20207 Op

..11
210287 PPP
210298 1212

D40N3 01.1+

OET111 11.1.
6ET119 201/

T1L-209 RED LIGHT &MITT -
INC. DIODE (TEXAS INEIT ) 860

2N2906 18p
2N2906A Up
2N2907 18p

2N4922 5511
2N4923 009

sop
2N4927 Ill

ADZ11 Ill- 50
A 1DZ 2 11.75.,,,_
"MP ``',

2C208 99
BC2P9 13PBC261 202
110262 182

BF244 lip
BF245 sp...,'
1010246 3

GET114 20p
GET116 00p
GET119 35P
GET120 251

RESISTORS
Carbon Film
I watt 5%,1p. OW & 4W are

0 Watt Op
0.3 Watt 7;p

SLIDER POTENTIOMETERS222907A 862 224928 111-80 AF109R 40p B0263 28p 810247 49P 0E1'535 202 1 watt 0%, 1p. E24 series. SINGLE GANGED ONLY222913 760 2N4929 11323 AF114 Sip 20800 24p BP254 14p GET586 201 I watt 5%, lip. OW, 1W, 52W LIN: lk, 2.5k, 205, 26k, 1005,
Matching charge (audio transistors only), 152 extra per pair. I w M/O 2% 4p. are 1/12 series,. 260k, 1M.

Poet & Packing 19p per order. Europe 25p. Commonwealth (Air) Letter 65p (Min.). Parcel 11-.09 (min.). 1 watt 10%. Up. LOG: bk. 10k, 2bk, 1006, 500k,
Prices subject to alteration without prior notice. 2 watt 10%. Op. 40p EACH.

CALLERS WELCOME A. MARSHALL & SON Li
Send 15p for Comprehensive Price

st MON-FRI 9-5.30Tel. 01.452 0161/2/3
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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SAME DAY SERVICEVALVES NEW! TESTED! GUARANTEED!

SETS 1aorfijitirtAg::AU,9bEED4,9i;229416113.i.'"4'
1R5 .28 30C17 -78 EB91 .10 EM80 .as PCF806 .56 11329 46
185 42 30C18 48 EBC33 40 EM81 PCF808 48 1.7801 .80
1T4 -18 30E5 44 233041 .54 EM84 -32 PCL82 40 17ABC80 42
384 26 30FL1 45 EBC81 40 EM87 50 PCL83 47 CAF42
31'4 47 30FL12 49 EBC90 .22 EY5I -36 PCL84 .84 UB041 45
8U40 41 30FL14 48 EBF80 -32 EY86 .29 PCL85 413 UBF80 44
5V40 85 30L1 .29 EBF83 .39 EY87 .29 PCL86 .88 UBF89 .82
5Y3GT 44 301.15 .70 EBF89 .29 2240 -48 PCL88 48 170084 42
52413 45 30L17 47 ECC8I .17 2241 .43 PCL800 .89 UCC85 45
6/30L2 44 30P4 415 ECM .20 2280 .22 PCL805 48 U01080 42
6AL5 -11 30P12 .69 ECC83 35 2281 -23 PENA4 .77 1703342 48
6A316 .18 30P19 ECC85 -34 2290 26 PEN36C .70 ITCH81 42
6AQ5 .22 30PL1 80 ECC804 .54 0Z30 44 PFL200 42 11CL82 42
6AT6 40 30PL13 .89 ECF80 -31 0232 40 PL38 49 UCL83 .55
6A176 40 30PL14 48 ECF82 26 2T41 .77 PL81 44 UF41 .52
6BA6 20 35L8GT .45 ECE135 .55 KT61 .35 PL81A .47 UF89 40
6BE6 .21 35W4 .26 ECH42 .59 KT66 .78 PL82 41 UL41 .53
6B36 .41 35Z4GT .26 ECH81 .29 LN319 .68 PL83 48 UL84 .30
6BW7 -58 50CD6G 43 ECH83 -40 LN329 .79 PL84. 40 17M84 42
6F14 40 307 49 ECH84 -36 LN339 .es PL500 48 17Y41 49
6F23 411 AC/VP2 .77 ECL80 -35 47 PL504 48 UY85 .25
6F25 43 B349 .70 ECL82 -31 P61 .40 PM84 48 VP4B .77
8.176 44 B729 .54 ECL86 .35 PABC80 44 PX25 -95 W77 48
6K70 .12 003335 47 EF31) 38 PC86 47 PY32 .52 277 .22
6K80 17 CY31 40 EF41 .60 PC88 47 PY33 42 Transistors
3Q70 46 DAF91 .22 EF80 .23 PC96 42 PY81 .25 AC107 .17
138L7GT 40 DAF96 46 EF85 -28 PC97 .86 PY82 .25 AC127 .18
613N7GT 40 DF91 .18 EF86 30 PC900 49 PY83 -26 AD140 47
6V60 411 DF96 86 EF89 28 PCC84 .29 PY88, 48 AF115 .20
6V6GT 48 DH77 40 EF91 .13 PC085 -23 PY800 44 AF116 .20
6X4 28 DK32 .88 EF92 .27 POC88 -SS PY801 .84 A F111 .20
6X5GT DK91 .28 EF98 85 POC89 45 R19 40 AF125 .17
10P13 48 DK92 .50 EF183 .28 PCC189 48 R20 .70 AF127 .17
12AT7 17
12AU7 40
12,AX7 42

D298 45
DL35 40
DL92 86

EF184 .31
MOO -84
EL33 46

PCC805 .70
PCF80 -28

1125 .78
1726 .70
U47 .78

0026 45
0044 .12
0C45 .12

19B060 40 DL94 .47 EL34 .46 PCF82 .83 U49 .70 0071 .12
20F2 47 DL98 48 EL41 *24

PCF86 46 1752 41 0072 .19
20P3 .75
25L8GT .19
25U4GT 417
3001 ASS

DY86 .24
DY87 .24
DY802 48
EABC80 42

EL84 43
R1,90 48
EL95 .33

PCF800 48
PCF801 48
PCF802 40

1778 .24
U191 .04
17193 42
17251 .84

0075 .12
0081 .12
0C8ID
0082 .12

30015 411 EAF42 40 EL500 82 PCF805 48 11301 48 008212 .12

READERS RADIO 0(170 .28

85 TORQUAY GARDENS, REDBRIDGE, ILFORD
ESSEX Tel. 01 -550 7441
Minimum post packing on I valve 7p, on each additional valve

(3p per valve extra)
Any parcel insured against damage in transit 3p extra.

B.H. COMPONENT FACTORS LIMITED
POLYESTER CAPACITORS MULLARD 0280 250V

22F: 0.01, 0015, 0-022, 0033, 0.047, 3p each; 0.068, 0.1, 0 15, 4p each; 0.22, Sp;
0.33, 7p; 0.47, Bp/ 0.68, 10p; 1.0, 13p; 1.5. 20p; 2-2, 23p.

MULLARD POLYESTER CAPACITORS C296 SERIES
160V: (µF) 0.01, 0.015, 0022,,2p; 0.047, 0-068, 3p; 0.15, 0-22, 4p; 0.33, Sp,
0.47, 6p; 0.68, 1.0, 10p.
400V: (µF) 0.001, 00015, 0.0022, 0.0033, 0.01, 2p; 0.015, 0.033, 3p; 0.068, 4p.
MINIATURE ELECTROLYTIC MULLARD 0426 SERIES (Sp each)

(µF/V) 0-64/64, 1.6/25. 4/42, 8/40, 10/40, 10/64, 16/40, 20/64, 25/25, 32/10,
40/16, 64/10, 80/16, 80/25, 100/6-4, 125/16, 200/6-4, 200/10, 320/6.4, 125/10.
MULLARD C437: (AF/V) 64/64, 9p; 160/25, 9p; 160/40, 11p; 640/6-4, 9p;
1600/6-4, 14p.

ELECTROLYTIC CAPACITORS. Tubular and large can
(µF/V) 2.5/50, 3p; 4/10, 10/25, 16/15, 20/25, 25/15, 25/25, 40/6, 64/10, 200/6,
250/10, 4p; 10/6, 10/50, 25/50, 32/50, 50/10, 64/25, 100/25, Sp; 50/50, 64/40,
250/15, 1,000/3, 6p; 100/50, 250/25, 400/10, 500/10, 500/12, 640/10, 1,000/6,
Sp; 500/25, 10p; 500/50, 12p; 1,000/12, 10p; 1,000/25, 2,000/12, 3,500/12, 15p;
1,000/50, 35p; 2,000/25, 2.5p; 2,500/25, 30p; 2500/50, 55p; 3.000/50, 65p;
5,000/50, 85p.

CERAMIC PLATE CAPACITORS
750V: (pF) 5, 10, 25, 40, 70, 220, UP; (µF/V) 0.0047/30, 001/350, 2p;
0.047/30, 3p; 0.1/30, 4p; 0.1/100, Sp; 22pF-1000pF 50V, 212 Series; 1500pF-
0-022µF 50V, E6 Series 2p each.
CARBON FILM RESISTORS fW 5%. 10 ohms -22M, 1p each, or 100 for
33p.

SPECIAL RESISTOR KITS (0W 5% CARBON FILM)
10E12 Kit; 10 of each Eli value, 10 ohms -IM, a total of 610, L2.80 net
23E12 Kit: 25 of each Ell value, 10 ohms -1M, a total -of 1,525, £6 -SO net
VEROBOARD
2

2
24-
2}
5

0.1 0.15 1N4001 6p
x 5in 25p 2Sp IN4002 7p

x I in 2 for 12p I2P µL914 30p
x Sin (plain) .- 12p 0071 12px 3fin(plain)- lip 0075 I5p

ELECTRONIC PIANO

OF
parts 0Ocher available at

bulk buy prices
Please send for list

x 31 in (plain) - 20P 0083 18p
Insertion tool 54p 54p Tunnel Diodes! N37 I 7 El ; TD715, TD7 I 6 50p
T ack cutter 40p 40p 1

Pins, pkt. 25 Ilp a.-- 3 core circ. mans cable White, 3 yds. 24p
2 pin DIN Plug, 12p; Skt., RP Chokes (µH) 0-22, 2.2, 12, 22 ... 8p
10p. 3 pin DIN Plug, 13p; PVC wire 7/0076,5 x lOyd .. .... 30p
Skt., 10p. 5 pin DIN Plug, PVC wire 14/0076, 5 x lOyd 30p
180°, 150; Skt., 12p. Tran- Neon bulb 80V wire ended 5 for 20p
sistor Equiv. Book, 40p. Min. push button, push to make . .. 10p
Screened wire 5p yd. Twin Mains transformer 32-0-32 at 150mA .. 50p
screened wire 9p yd. Stereo
s.c. wire 9p yd. Quad . C.W.O. only. P. & P. too on orders below CS.
screened wire 19p yd. i Discount: (10-10%,120-1.5°..

Dept. P.E. 61, CHEDDINGTON ROAD, PITSTONE
Near LEIGHTON BUZZARD, BEDS. LU7 9A42

Tel.: Cheddington 668446 STD. (0296)
Inquiries-S.A.E. Catalogue 5p. Callers please phone first.

OSMABET LTD. We make transformers
amongst other things

LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c., 6-3V, 15A, 85p; 3A, 91.18;
6A CT, 8140; 12V, 1.5A 111.18; 3A CT, 1110; 6A
CT, 82.70; 18V, 1-5A, MAW; 24 V 15A CT, MAO;
9A CT, £2.70; 5A, MTh; 8A, 26; 12A, BB; 40V 3A
CT. 2.8.45; 50V 6A CT, 89.75.
MIDGET RECTIFIER TRANSFORMERS
For FW rec.; Prim. 200/240V fic. Output, 9-0-9V,
0.3A; 12-0-12V, 085A; 20-0-20V, 0.15A; 1140
each. 9-0-9V, IA, 98p; 12-0-12V, IA; 20-0-20V,

U.H.F. TV AERIALS
SUITABLE FOR COLOUR & MONO-

CHROME RECEPTION
All U.HF. aerials
now fitted with
tilting bracket and 4

Q element reflector.
- -.4V LOFT MOUNTING
25 ARRAYS

1
7 element £225. I 1 element
£1.75. 14 element 1345.

SINCLAIR PROJECT 60 e ' 4".
Z30 £3.50 -e---(0\ IA\
Z50 £.425 .' "\ 7' L" -

s 5 -....-.PZ5 £3.97 X k ' 4 t  --...At -PZ6 £8-26 1', . w-,
PZ8 with i A

trans £7 -SO Stereo 60 El 30
AFU £4.50 Project 605 219 00

PROJECT 60 KIT £2 50
0.75A, 21.20 each. 18 element L3.75. Our extremely popular kit_ contains the extra
0/P TRANSFORMERS FOR POWER AMPLIFIERS WALL MOUNTING c/w WALL ARM capacitors. DIN plugs and sockets, cables and
P.P. sec. tapped, 3-7.5-15 ohms, A -A 6.620. AND BRACKET. 7 element 2315. 11 element fuse holder needed to complete Project 60.
30W (KT66, etc.), 24.05; A -A 32 0. 50W, 88.75;
A -A, 2O (EL34, KT88, etc.) 100W, 11140.
MAINS TRANSFORMERS FOR POWER

2I75. 14 element 24.23. 18 element £4.75.
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element 24. S-DECS AND T-DECS

AMPLIFIERS I1 element 44.50, 14 element (4-75. 18 S-DECS E1.40
Prim. 200/240V a.c.' TM, sec. 425-0-425V 500Ma, element 4523. T-DECS £260 'I

1 is6.3V 6A CT, 6-3V 6A CT, 0-5-63V 9A, 212.76;
TXI sec. 425-0-425V 250Ma, 6.3V 4A CT, 63V MAST MOUNTING arrays only 7 element tx-DEC A £3-00 ,,ig,%, ,''' "
4A CT. 0-5-53V 3A, 87.50.
Full transformer lista S.A.E.

Etas. 11 element L2-75. 14 element 1.3-15.
18 element L3-75. Complete assembly in -
structions with every aerial. LOW LOSS

Official credit orders
from educational nue

LOUDSPEAKERS FOR POWER AMPLIFIERS coaxial cable 9p yd. establishments welcome.
FANE 15W with tweeter, 24.99; 50W, 810.90; KING TELEBOOSTERS from L3.75. LABGEAR

SINCLAIR SUPER IC1260W, 91490; 100W, 922.50. Baker 25W. 46-40;
35W, 2740; 50W, 11540; E.M.I. 134 x Sin, £2.25. all band V.H.F.-U.H.F.-F.M. radio mains

operated pre -amps 4740. State clearly channel
LOUDSPEAKERS number required on all orders. P. & P. on all Complete with
5in 3-15 or 25 0, 5 3M 3, 8, 15 or 250. Er06; aerials 50p acts. 15p. C.W.O. min. C.O.D. free printed 1111111SW
6 Y 41n 8 or 210 . 4in or 150, fif in 30, 11.25;
8 x bin 3, 8, 15 or 250. 1110; 10 . Bin 20, 82.

charge 250. circuit board

SPEAKER AUTO MATCHING TRANSFORMERS
19W

BBC -ITV -FM AERIALS
BBC (band I) Wall S/D 42. LOFT inverted

and 44 page
instruction book.

3 to 8 or 150, up or down, 76p. P. & P. 15p.
13.E.O. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 90 to 400 watts, with

'T' 11.73. EXTERNAL 'H' array only D.
ITV (band 3) 5 element loft array L240.
7 element L3. COMBINED BBC -ITV left

ONLY -..
£1 .80

rlo
price list of transformers and chokes specified, 80p. 1 +5 (3-75. I + 7 E3-50. WALL AND
Bernardo, Amplifier Manual, 5 to 1,000 watts. 759. CHIMNEY UNITS ALSO AVAILABLE. KITS OF PARTS FOR THE IC12
Practical Stereo Handbook, 80p. Transistor Audio Pre -amps from 0.75. Includes all parts for the printed circuit and
Manual, 400. Manual HI-FI Speaker Enclosurea. COMBINED U.H.F.-V.H.F. aerials I +5 +9 24. volume bass and treble controls needed to
Designs, tables, data. etc., etc., 409. Sound and 1+5+14 £4.50. 1+7+14 EL P.M. RADIO complete the mono version £1-30. Stereo version
Loudspeaker Manual, 93 pp, a must for all P.A. loft S/D LI. 3 element L3-25. 4 element L3-50. with balance control £3-00.
workers. Speaker grouping, networks. etc., 50p.
BULK TAPE ERASERS

Standard coaxial plugs 9p. Coaxial cable -Sp yd.
Outlet box 30p. P. & P. all aerials 50p, acts. 30p. POWER UNITS FOR THE IC12

Instant erasure, tape spools and cassettes, de-
magnetizes tape heads, 200/240V am., 1440 plus

C.W.O. min. C.O.D. charge 25p. Send 5p for
fully illustrated lists.

A set of components to construct a 301/, 0-5 Amp
power supply E2-27. Also suitable Sinclair PZ5

25p post. CALLERS WELCOMED fully constructed £3-97.

MANS SIGNAL LAMPEOLDER OPEN ALL DAY SATURDAY
Bulgin, new, Type D'290 for BBC lamp. lin dia.
lens clear glass, 200, 10 for IL K.V.A. ELECTRONICS SWANLEY ELECTRONICS

S.A.E. ENQUIRIES -LISTS, MAIL ORDER ONLY 40-41 Monarch Parade, London Rd. 32 Goldsel Road, Swanley, Kent
46 Kenilworth Road, Edgware, Middx. HAS 840 Mitcham, Surrey Mail order only. Postage 10p per Item.

Carriage extra all order,. Tel.: 01.958 9314 Telephone 01-648 4884 Our HI-FI colour catalogue Is 10p post free.
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SUPERSOUND 13 HI -F1
MONO AMPLIFIER

'ZudrrbpliZ:IBIt1
new components
throughout. 5 silicon
translators plus 2
power output transis-
tors In push-pull. Full
wave rectification.
Output approx. 13W
r.m.s. into 8 ohm.
Frequency, response
12Hz-30KHz ± 3db.
Fully integrated pre-
amplifier stage with

separate Volume, Baas boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knob.,
escutcheon panel, input and output plugs. Overall size
Sin high x Bin wide x Thin deep. A.C. 200/250V.

PRICE fI050 '".25p.

DE LUXE STEREO AMPLIFIER
A.c. mains
200-240 volts.

Using heavy
duty fullyIsolated
mains trans-
former with
full wave
rectification

giving ade
quate smoothing

with negligible bum.
Valve line up: -2 x

ECL86 Triode Pentodes.
1 x EZ80 as rectifier. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis sine 111n. w X 4in. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price L8.92. P. & P. 42p.

NEW! POWER SUPPLY UNIT
200/240V A.C. input. Emir switched fully smoothed D.C.
output. giving 13V and 74V and 9V and 12V at 1 amp
continuous (II amp intermittent).
Fitted Insulated output terminals and pilot lamp indicator.
Hammer finish metal case, overall else 8' x 31' x 21'.
Suitable for Transistor Radios, Tape Recorders,
Amplifiers, etc., etc. Ready built and tested.

PRICE £4.50 PA!'
BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For T03, complete with mica's and bushes. Size 21in x
Sin approx. 25p pair. P. & P. 5p.

HIGH GRADE COPPER LAMINATE BOARDS
Sin X Sin x stin. FIVE for 50e. P. & I3P

LIMITED NUMBER! COILED SPRING BACK TELE-
PHONE CABLE. Closed approx. 10', extends to 36'.
4 core or 6 core. 25p each. P. & P. lip. 5 or more post free.

SPECIAL OFFER! MAINS TRANSFORMER. 200/240V
A.C. Input. 35V at If amp A.C. output. Overall size
2r x 29' x 3" approx. Suitable for drop through or
vertical mounting. 75p. P. a P. 30p.
BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15.20-25-30.35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30.0-30V, at 2 amps
full wave. Size 3inL x 311nW x 3inD. Price 111.75.
P. & P. 30p.
MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri. 200/240V. Sec. 12-0-12 at I amp. 88p. P. & P. 13p.
Pri. 200/240V. Sec. 10-0-10 at l amp. 81$8. P. & P. 30p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE -AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 1511,25KHz.
Gain 26dB. Solid encapsulation size 14 x 11 x 4in.
Brand new - complete with instructions. Price
88p. P. & P. 13p.

HANDBOOK OF TRANSISTOR
EQUIVALENTS and SUBSTITUTES
A must for servicemen and home con-
structors. Including many 1000's of British,
U.S.A., European and Japanese transistors.
ONLY 40p. Post 5p.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/C129 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 98-97. Carr. 50p.
With stereo cartridge g7'97. Carr. 50p.
LATEST GARRARD MODELS. S.A.E. for Latest Prices!

SPECIAL BARGAIN OFFER!
PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 9000, 3500, 5100,
SP25 II and III, 161.65B, AT60, etc., or B.B.R. C109,
0129, A21, etc. Black leatherette finish. Size 121in x
14lin x 31 in high (approx. 71 in high, including rigid
smoked acrylic NOW ONLY £4.50P. & P. 35p.

LATEST ACOS GP91/18C Mono Compatible Cartridge with
t/o stylus for I.P/EP/78. Universal mounting bracket.
11.50. P. & P. So.
SONOTONE STAIN COMPATIBLE STEREO CARTRIDGE
T/O stylus. Diamond Stereo LP and Sapphire 78. ONLY
12.50. P. & P. 10p. Also available fitted with twin
Diamond T/0 stylus for Stereo LP. 18. P. & P. 10p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. UAL P. & P. 10p.
LATEST ROSETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
01.50. P. & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound maim transformer, ECC83, EL84.
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. x 3 d. x 6 h. Ready built and tested.
PRICE 23.75. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE 8488. P. & P. 50p.
DE LUXE QUALITY PORTABLE 11,,P CABINET MK II

Uncut motor board size 141 r 12in.. clearance 2 in. below,
51in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SP25). Size 18x 15 x 8in. PRICE 8415. P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 161in high
x 1011n wide x 51' deep. Fitted with E.M.I.
Ceramic Magnet 13in x Sin base unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price LII.40 Carr. e5p.
CABINET AVAILABLE SEPARATELY

1450. Care. 60p.
Also available in 8 ohm with EMI 13in X Sin. bass
speaker with parasitic tweeter. 1650. Carr. 65p.

LOUDSPEAKER BARGAINS
In 3 ohm 1105, P. a P. 15p. 7 X 4in 3 ohm 1145, P. & P
Op. 10 x bin 3 or 15 ohm 11.90, P. & P. 30p. E.M.I
x 5in 3 ohm with high flux magnet 11.62, P. a P. 20p

E.M.I. 131 x 8in with high flux ceramic magnet 3, 8
or 15 ohm 1820. P. & P. 30p. E.M.I. 13 x Eiln, 3 0
8 or 15 ohm with two inbuilt tweeters and crossover net
work 8420. P. & P. 30p. E.M.I. Ir x 8' twin con
(parastatic tweeter) 8 ohm 12-25. P. & P. 30p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm
Current production by well-known British maker. Now
with Hillux ceramic ferrobar magnet assembly 1615
Guitar models: 25w 2675. 35w 03-50. P. & P. 38p each.

SPECIAL OFFER!
LIMITED NUMBER OF BRAND
NEW ELAC 10' TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

28.75. P. & P. 25p.

12in "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 ohm, 22.20. P. & P. 30p.
35 ohm SPEAKERS 3'. ONLY 68p. P. & P. 13P.
"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size Min X 14)1 in x 1 in deep. Weight 19oz
Power handling 20W r.ms. (40W peak). Impedance
8 ohm only. Response 40Hz-20kHz. Can be mounted
on ceilings, wails, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details. Only
15.75 each. P. & P. 25p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 64 in. wide. Usually £1.75 yd., our price 75p yd.
length. P...5 P. 15p (oi, 1 yd.). S.A.E. for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo tin jack
plug. Frequency response 30 15,000Hz. Matching
impedance 8-18 ohms. Easily converted for mono. PRICE
4295. P. & P. 15p.

HIGH IMPEDANCE CRYSTAL STICK MIKES. 1)111
PRICE 11.06. P. & P. 8p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100µA for balance or tuning. Approx. size lin ' tin
x fin. Limited number 75p. I'. & P 10p.

HARVERSONIC SUPER SOUND
10 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGH ER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CON
STRUCTION

A really first-class 111-Fi Stereo Amplifier Kit. Uses
4 transistors Including Silicon Transistors in the firs

five stages on each channel resulting In even lower noise
evel with Improved sensitivity. Integrated pre -amp
with Baas, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
o modify to suit magnetic cartridge -instructions
ncluded). Output stage for any speakers from 5 to 15

ohms. Compact design, all parte supplied including
drilled metal work, high quality ready drilled fibre
glass printed circuit board, mart brushed anodised
aluminium front panel with matching knobs, wire, solder,
nuts, bolts -no extras to buy. Simple step by step
instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
roma. per channel into 6 ohms. Frequency response ± 9dB
12-30,000Hz. Sensitivity better than 80mV into 1E0.
Full power bandwidth 3dB 12-15,000Hz. Baas boost
approx. to ± 12dB. Treble cut approx. to -16dB.
Negative feedback I8dB over main amp. Power require-
ments 35V at 1.0 amp. Overall size -12' wide x 8' deep
x 29' high.

Fully detailed 7 -page construction manual and parts list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT, 11650 P. & P. 15p.

(Magnetic input components 30p extra)
POWER PACK KIT, U P. & P. 30p.
CABINET, U P. & P 90p.

(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
220.50. Post Free.
Note: The above amplifier is suitable for feeding moo
mono sources into inputs (e.g. mike, radio, twin record
decks, etc.) and will then provide mixing and fading
faeilities for medium powered Hi- Fi Discotheque use. eta

3 -VALVE AUDIO
AMPLIFIER HA84 MK Il

Designed for HI-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, else 71in w. x 4in. d.
41in. h. Incorporate. ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output tran.'
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 1475. P. & P. 35p.
HSL "FOUR" AMPLIFIER KIT. Similar In appearance to
IIA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 1398. 1'. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer. rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watt.. Volume
and tone controls. Chassis Wm only 7in. wide x Sin. deep x
bin. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer.

BARGAIN PRIBOITOMCE £2.75 P'316%,P.
O ROCK

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84, In push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
Input. for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound ou put transformer to
match 3-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EMU, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 18p (Free with
parts). All parts sold separately. ONLY 117117. P. & P. 55p.

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.
d few minutes from South Wimbledon
Tube Mallon

HARVERSON SURPLUS CO. LTD.
, , , Q170 HIGH ST. MERTON LONDON S.W.I9

SEND STAMPED ADDRESSED ENVELOPE WITH ALL
Tel.

(Please write clearly)
PLEASE NOTE: P. & P. CHARGES

UOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

Practical Electronics December 1972 1073



g B 1:2211111113
MICROSCOPE
An extremely modestly priced yet 111

efficient microscope capable of mag- I-11 -4nification up to 750 times with clear,
sharp images. This model is of the self- -P4k

/
illuminating type and incorporates an / -s
easily rotatable four -position turret r_
magnifying lens selector with rack and
pinion focusing. The crackle black
metal body houses the batteries for
adjustable light illumination. two

Sample slide also provided.
Price each E4.95

G.I I I I STEREO HEADPHONE
A particularly well designed
stereo headphone with
smooth response through-
out its frequency
range 23-13,000Hz. The
rubber padded earpieces /
are adjustable for personal ...

fitting. Model G.I III is 1 IP
presented in two-tone grey
with 4' matching lead and
fitted plug. Impedance is
8 ohms.

Price each £2.90

AUTO BURGLAR ALARM
Designed for easy installation on
any car (whether 6 or 12V) this
device activates the horn when a
theft is attempted of expensive
equipment or personal belongings.
This neat unit only 5iin x 2,4in /
lin deep on fixing backplate, reacts
when the vehicle is disturbed or
rocked and continues its warning
for 15 seconds after tampering.
The sensitivity of the device is adjustable
by a separate On -Off panel which
wherever convenient. Supplied with
and screws, installation instructions and

(73____

AUTO
HADAR
ALARM-...- --_..

t.

I

and controlled
can be located
connecting wires

diagrams.
Price each 89p

Single push-pull 4 -pole switches, 28p. 3 button
2 pole 6 -way interlocking, interchange switches suitable
for car radios D.I.Y. stereo and many other uses 49p.

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE:
Switches. Comprehensive range of N.S.F. Toggle switches and Rotary
Wafer switch kits (to enable you to make your own switch to your own
specification).
Copper laminate and all materials available to make your own printed
circuit boards.
Lamps and lampholders for every requirement. Ready Built Circuits
and Modules.
Freezer and CI aerosol sprays.
Jack plugs and sockets.
Variety of speciality products.
Resistors, Capacitors

All orders value E2 or over post free. Other orders please add I Op P. & P.
We only sell new products -do not confuse with "seconds" or surplus stock.
Because of our keen prices we regret the prices apply to U.K. and B.P.P.O.
addresses only.

To GSPK (Sales) Limited
Dept. P.E., Head Office, Hookstone Park, Harrogate, Yorkshire HG2 7BU

ALL

MOM TO FRI.

CALLERS iEFTease fill in the coupon and send with 10p (refundable on"oni
ordering) for catalogue

Name

Address

9-5.00

COMPARE OUR PRICES
Speaker Bargains fp
E.M.I. 1310 X 8in 3, 8 & 15 ohms

plain 2.00
with tweeter 2.25
twin tweeter 3.50
'Type 350 -20 watt with
tweeter 8 ohms. P.P. 37p. 7.50

8in X 5in 3, 8 & 13 ohms 1.30
71n X 41n 3 & 8 ohms 1.05
FANE 8in 8 ohm, dual cone 2.30
CELESTION 8in 13 ohm 1.50
GOODMANS 10in x Sin 3 ohm 1130
BAKER GROUP 25 12in 25W

8 or 13 ohm 5.75
Postage 25p per speaker
2}in 8 or 64 ohm P.P. 10p 50
Kit -torn cabinets, teak

(171n X 10in X Sin) 2,75
with a 13in x 8in or 8in cut out
(12in X 12in 6101 with a 8in
5ln or 8in cut out. 8.25
(please specify cut out)

Add 35p per Cabinet. for post & packing

Cartridges -with ,tatulard fittings
& ttylii Sp

ACOS GP9112.SC or GP91/3SC stereo
compatible 1.05

ACOS 0P94 stereo ceramic 1.90
ACCS GP93 stereo crystal 1.35
9THAC Sonotone stereo ceramic

(diamond) ZOO
ACOS GP67/2C mono crystal 85
ACOS GP101 compatible crystal 75
19 -TI Sonotone stereo crystal 90p
Postage 5p per cartridge

Multitestets
1,000 ohms/colts
2,000 ohms/volts
10,000 ohms/volts
50,000 ohms/volts
100,000 ohms/colts

with transistor tester
Postage 17p each

fp
£2.50
12.75
£5.00

£10.00

£15.00

Microphone Bargains
M1C45 "ACOS" metal case,

crystal hand
CM 20 Crystal Hand
DX166 Dynamic Stick
DX143 Dynamic, cassette -type

stick
MIC80 "ACOS" stick crystal
CM70 PLANET stick meta),

switch crystal
DM160 Dynamic uni-dir,

ball metal
UD130 50K/600 ohm lull -tilt%

ball metal
TW209 Lesson dual Imp ball
metal uni-dir
Guitar mike
Lapel type, crystal
Postage 17p each

OP

95
45
90

1.00
1.00

1.45

3.75

4.50

5.75
45
40

Panel Meters
_in sq.
0-500mA, 0-1inA, 0-10mA, 0-100in A
0-500mA, "S" METER

81.50 Postage 17p each

Tapes-"MYLAR" base finest quality -
British made.

ain 600ft 38p
-in 900it
Sin 1200ft
"tin 9001t
tin 1200ft

5t in 1800ft
In 1200ft

710 1800/t
In 2400lt

Postage 9p each

60p
49p
55p
85p
55p
80p
95p

THIS MONTH'S SPECIAL OFFER
Solid state stereo amplifier tt-200, 10
watts/channel r.ni.s. 8 ohm output
imp. Delon Walnut Cabinet, brushed
aluminium front. Switches for tape,
tuner, crystal/mag. cartridge. Stereo
reverse left and right channel. Source
and monitor, independent base and
treble control fur each channel. Head-
phone socket. ONLY £21 Whilst stocks
last. P. & P.

RIVERSDALE mp..0... OBroter47Doept. E12/72,

Manchester M60 41I0
SEND 25p FOR
COMPLETE CATALOGUE

ALL OUR MERCHANDISE IS FULLY GUARANTEED
ELECTRONICS

1000's

OF TEBSATRGEAQIUNISPIMENT

.lero mhustment

Calibragion adjustment

A PROFESSIONAL 50 'A

DIGITAL MULTIMETER 50, II

BRAND NEW AT A FRACTION OF THE ORIGINAL PRICE!
3 digit plus polarity indicator. Its 17 positions allow it to measure in the
following ranges: d.c. volts 100µV to 999V; a.c. volts 100AV to 420V; d.c.
100µA; a.c. 100µA. Resistance 0.10 to 999k G. Operates from 230V 50Flt
12V d.c. external. PLUS

Original Price C89. OUR PRICE £55 P. & P.
Dry cells or Ni Cad batteries. 50p

50 mV
50

The famous

DIG I TES T 500
Vac , lac

0

ydr., ftic s"'
- -

50000
SOO 0

\ 5001/
sookn

55
5140 5°V

50 on

BRAND NEW DIGITAL PANEL VOLTMETERS
ionw to I .99V, 199 measuring points. Input
Z =.100M 11 Automatic zeroing. Dimensions PLUS

72mmH s 72m W v 155rnm D. 50p
Original Price 052. OUR PRICE £2450 P. & P.

P. F. RALFE
10 CHAPEL STREET, LONDON, N.W.I

Tel. 01-723 8753
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THIS IS THE FIRST PAGE
OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES
AC107 0.20 ADI62 0.35 BC148 0-10 BD137
AC113 0.20 AD161 At BC149 0 12 BD1313
AC115 0.23 AD162 (MP) 3C150 0.18 BD139
AC117K 0.20 0.55 BC151 0-20 BD140
AC122 0.12 ADT140 0.50 3C152 0.17 BD155
AC126 0.17 AF114 0.24 BC153 0.28 131/175
AC126 0.17 AF115 0.24 BC154 0.30 81)178
AC127 0.17 AF116 0.24 BC157 0.18 81)177
AC128 0.17 AF117 0.24 BC158 0 12 BD178
A0132 0.14 AF118 0.35 BC159 0 12 BD179
AC134 0.14 AF124 0.30 BC160 0.45 BD180
AC137 0.14 AF125 0.25 BC161 0.50 131)185
AC141 0.14 AF126 0.28 BC167 0-12 BD188
401.411( 0.17 AF127 0.28 BC168 0.12 BD187
AC142 0.14 AF139 0.30 BC169 0.12 BD188
AC14214 0.17 A F178 0.50 BC170 0-12 BD189
40151 0.16 AF179 0 50 80171 014 BD190
AC154 0.20 AF180 0.60 BC172 0.14 BD196
AC155 0.20 AF181 0-46 80173 0.14 BD196
AC156 0.20 AF186 0.45 BC174 0-14 BD197
AC157 0.24 AF239 0.87 BC175 0.22 BD198
AC165 0.20 AL102 0-85 100177 0.19 BD199
AC166 0.20 AL103 0.65 80178 0.19 31)200
AC167 0.20 A8Y26 0.26 BC179 0.19 B0205
AC168 0.24 A8Y27 0-30 BC180 014 31208
AC169 0.14 A8Y28 0.26 BC181 0.24 313207
AC176 0.20 A8Y29 0.25 BC182 0-10 811208
AC177 0.24 A8Y50 0.25 BC182L 0-10 BDY20
AC178 0.28 1.8Y51 0.26 80183 0.10 BFII5
AC179 0.28 A8Y52 0.26 scum 0.10 BF117
AC180 0.17 Al3Y54 0.26 BC184 0.12 BF118
AC180K 0.20 A8Y55 0 26 BCI84L 0 19 BF11.11
AC181 0.17 A8Y156 0.25 BC186 0.28 BF121
AC181K 0.20 A0Y57 0-25 110187 0.28 SF123
AC187 0.22 ASY58 0.25 BC207 0.11 88125
AC187 K 0.20 ASZ21 0.40 BC208 0.11 BF127
40188 0.22 BC107 0.09 80209 0.12 BF152
AC188K 0-20 BC108 0.09 BC212L 0-11 38153
ACY17 0.25 BC109 0.10 BC213L 0.11 BF154
ACY16 0.20 BC113 0.10 BC2142, 0.14 38155
ACY19 0.20 30114 0.15 BC225 0.26 1181158
ACY20 0.20 BC115 0-16 802213 0.85 BF167
ACY21 0.20 BC116 0-16 BCY30 0.24 38158
ACY22 0-10 BC117 0.16 BCY31 0.26 88159
ACY27 0.18 BCII8 0.10 BCY32 0.30 BF160
ACY28 0-19 BC119 0-30 BCY33 0'22 BF162
ICY29 0.36 110120 0.80 BCY94 0.26 BF163
ACY30 0.28 BC125 0.12 80170 0.14 BF164
ACY31 0.28 BC126 0.18 BCY71 0.18 BF185
ACY34 0.21 BC132 0.12 BCY72 0.14 BF167
ACY35 0.21 BC134 0.18 BCZIO 0,20 BF173
ACY36 0.28 BC135 0.12 BCZ11 0.25 BF176
ACY40 0.17 BC136 0.12 BCZ12 0.25 BFI77
ACY41 0.18 BC137 0.16 13E1121 0.60 88178
ACY44 0-35 130139 0,40 BD123 0 65 88179
1.1)130 0.88 BC140 0-30 BD124 0 60 88180
AD140 0.48 80141 0.80 B13131 0.50 88181
AD142 0.48 BC142 0.30 BD132 0 60 BF182
AD143 0.38 BC143 0.30 BD133 0.65 BF183
AD149 0.110 BC145 0.45 BD135 0 40 BF184
AD161 0.82 BC147 0.10 1313136 0 40 38185

0.46 38188 0.40 0019 0.35 20371 0.16
0.60 BF194 0-12 0020 0-88 203718 0.12
0.55 3E195 0.12 0022 0.88 20373 0.17
0.60 BF196 0.14 0023 0.42 20374 0.17
0.80 BF197 0.14 0024 0.68 2G377 0.30
0.241 BF200 0.45 0025 0.38 20378 0.15
0.80 131,222 0.96 0026 0.25 20381 0,15
0,55 BF257 0.46 0028 0.50 20382 0.16
0.85 1382513 0.60 0029 0.50 2(1401 0.30
0.70 BF259 0.86 0035 0-42 20414 0,30
0.70 BF262 0-56 0038 0-50 20417 0-26
0.05 BF263 0.66 0C41 0.20 2N388 0 86
0.86 BF270 0.85 0C42 0.24 28388A 0.55
0.70 BF271 0.30 0044 0.16 28404 0 20
0.70 BF272 0.80 0045 0.12 214404A 0 28
0.76 3F273 0-36 0070 0.10 2N024 0 42
0.76 BF274 0-86 0071 0.10 214527 0 49
0.85 BFWIO 0.60 0072 0.14 251598 0.42
0.85 BFX29 0.27 0074 0.14 28599 0.45
0'90 BFX84 0.22 0075 0.16 2N696 0.12
0 90 B3X85 0.80 0076 0.16 28697 0-13
0 95 BFX86 0.22 0077 0.25 28698 0.24
0 95 BFX87 0.24 0081 0.16 251699 0.86
0 80 BFX88 0.22 00811) 0.16 2N706 0.08
0 80 138850 0.20 0082 0.16 2517061. 0.09
0 95 BFY51 0.20 OC82D 0.16 2N708 0.12
0 95 BFY52 0.20 0083 0-20 214711 0.20
1 00 BFY53 0-17 0084 0-20 2N717 0.35
0-24 BPX25 0.86 00139 0.20 28718 0.24
0.46 1313X19 0.16 00140 0.20 251718A 0.50
0.70 B8X20 0.16 00169 0.25 214726 0.28
0.70 BSY25 0.16 00170 0.25 2N727 0.28
0.46 361,26 0.16 00171 0.25 28743 0.20
0.50 B8Y27 0.16 00`200 0.25 214744 0-20
0.45 BE1Y28 0.15 00201 0-28 214914 0.14
0'50 BBY29 0-15 00202 0-28 28918 0.80
0,55 1381(38 0-18 00203 0-26 2N929 0.21
0.45 B0Y39 0-18 00204 0.25 214930 0.21

0.10
0.12
0.12
0.12
0.17
0.17
0.17
0.17
0.17
0-17
0.17
0,17
0.17
0-17
0.12
0-22
0.32
0.40
0.50
0-42
0.42
0.56
0.70
0.84
0.84
0.84
0.58
0.42
0.42
0.58
0-70
0.70
0.70
0.70
0.42
0.40
0.45

0,45 BBY-.0 0.28 00205 0.36 2N1131 0.20
0,70 BBY41 0.28 00309 0.40 2N1132 0.82 DIODES AND RECTIFIERS0,48 B8Y95 0.12 P346A 0.20 281302 0.14
0.55 BBY95A 0-12 P397 0.42 281303 0.14 AA119 0-08 BY133 0.21 0.410 0.36
0,55 Bul05 2.00 00871 0.42 281304 0.17 AA120 0-08 BY164 0.50 1,3AAg S0.07
0,00 C311E 0.60 08812 0.48 2N1305 0.17 AA129 0.08 BYX38/30
0.40 0400 0-30 ORP60 0.40 2511306 0.21 AAY30 0-09 0 42 01.79 0.07
0.40 0407 0.26 ORP61 0.40 2N1307 0.21 AA7,13 0-10 BYZIO 0.35 01.81 0.07
0.40 C424 0.20 ST140 0.18 281308 0.28 B A100 0.10 BYZII 0.30 0.485 0.09
0.40 0425 0.50 ST141 0.17 2511309 0.23 BA 116 0.21 BYZ12 0.80 OA90 0.08
0.40 C426 0.35 T1049 0.80 2/41613 0.20 BA 126 0.22 BYZ13 0.26 0A91 0.08
0.22 0428 0.20 UT46 0.27 281711 0.20 BA148 0.14 BYZ16 0.40 OMNI 0.07
0.22 C441 0.80 26301 0.09 281889 0.82 81.154 0.12 BY Z17 0.35 0A200 0.08
0.25 C442 0.80 20302 0.19 281890 0.45 BA155 0.14 BYZ18 0-85 0A20'2 0-07
0.26 0444 0.85 20303 0.19 231893 0.27 BAI56 0.13 BYZ 19 0.28 21(91 0.06
0.80 C450 0.22 20304 0.24 2N2147 0-72 BY 100 0.15 C062 0.06
0.30 MAT100 0.19 20308 0-40 282148 0.57 BY101 0.12 (Eg) 0A91 15134 0.07
0.30 MATIO1 0.20 20308 0.85 2512180 0-00 B1105 0-17

0.05 0

0.07
0.30 MAT120 0.19 20309 0.35 2N2192 0.35 88114 0.12 00651 18914 0.02
0.40 MAT121 0-20 20339 0.20 282193 0.85 BY 126 0-14 (Eq) 01.70- 151916 0-08
0.40 MPF102 0-42 20339A 0.16 2142194 0.35 BY127 0.16 0.479 0.06 IN414B 0.00
0.25 MP F104 0.27 20344 0.18 2142217 0-22 BY128 0.15 OAS 0.86 18021 0.10
0.30 MPF105 0.87 20345 0.18 282218 0.20 BY130 0,10 OASSL 0.21 18951 0.08

282219 0.20 2N3064 0.48 284059
2142220 0.22 283055 0.50 2N4060
2N2221 0-20 283391 0.14 2144081
282222 0.20 2N3391A 0.18 284062
2512368 0.17 283992 0.14 2N4284
2512369 0.14 2N3393 0.14 284285
282369A 0.14 2N3394 0.14 2514288
2512411 0.24 2143395 0.17 284287
282412 0-24 283402 0.81 284288
2512646 0.47 2N3403 0.21 284289
282711 0-21 2513404 0.28 284290
2N2712 0-21 2513405 0.42 2144291
2N2714 0.21 289414 0.16 284292
2N2904 0.17 283415 0.15 2N4293
2142904A 0.21 283416 0.28 285172
2142905 0-21 283417 0.28 285457
282905A 0.21 2513525 0-76 2515458
2512906 0.16 2143846 0.09 2N5459
282906A 0.18 2143702 0.10 28301
282907 0.20 2N3703 0.10 28302A
2N2907A 0.22 283704 0,11 28302
251292. 0.14 283705 0.10 28303
2N2924 0.14 2143706 0.09 28304
282925 0.14 283707 0.11 28305
2512926 (0) 2513708 0-07 28306

0.12 283709 0.09 28307
2N2926 (Y) 2N3710 0-09 28321

0-11 2N3711 0.09 28322
2142926 (0) 283819 0.28 263221.

0.10 2143820 0-50 28323
2142926 (1) 3513821 0.86 28324

0,10 283823 0-28 28325
2N2926 (B) 283903 0.28 28326

0.10 2513904 0.30 28327
2513010 0.70 2513905 0.28 28701
2N3011 0.14 2513906 0.27 40361
2N3053 0.17 284068 0.12 40362

NEW COMPONENT PAK BARGAINS
Pack
No. Qty. Deecrietiou Price

C 1 260 Resiators mixed value. approx. count by weight 0.50
C 2 200 Capacitor. mixed values approx. count by weight 00:050

C3 50 Precision Resistor. -1%, .01% mixed values ..
C 4 75 1th W Resistors mixed preferred values .. 0-50
C 5 6 Piece. assorted Ferrite Rods 0 60
C 6 2 Tuning Gang., MW/LW VHF .. . 0.60
C 7 1 Pack Wire 50 metres assorted colours .. 0 60
C 8 10 Reed Switch. .. . 0.50
C 9 3 Micro Switches .. .. 050
CIO 15 A.sorted Pots & Pre -Seta . 0'50
CH 5 Jack Sockets 3 x 3.5m 2 x Standard Switch Types .. 0-50
C12 40 Paper Condensers preferred types mixed values .. 0 50
Cl) 20 Electrolytic. Trans. types 0.50
C14 1 Pack assorted Hardware-Nate/Bolts, Grommets etc... 0.50
CI3 4 Mains Toggle Switches, 2 Amp D/P 0-50
C16 20 Assorted Tag Strips & Panels .. 0.50
C17 10 Assorted Control Knobs 0.60
C18 4 Rotary Wave Change Switches .. 0.50
C19 3 Relays 6-24V Operating 0-50
C20 4 Sheets Copper Laminate approx. 10' x r 0.50
Please add 10p post and packing on all component pack., plus  further lop
on pack Nos. Cl. C2, C19, C20.

PLUS -MUCH MORE -
SEND NOW FOR THE

BI-PAK "Component Catalogue"
5p to cover postage etc.

JUMBO COMPONENT PAIC8
MIXED ELECT kONIC COM PONEN TS

EseepItonoUy good value
Resistors, capacitor., pots, electrolytic.
and coils pin. many other useful items.
Approximately 31bs in weight. Price incl.
P. & P. 01-50 only.

BRAND NEW
POST OFFICE
TYPE TELE-
PHONE DIALS
ONLY 75p each

THE NEW S.G.S. EA 1000 AUDIO
AMP MODULE *Guarantee

3 Watts
R.M.S.
ONLY

£2.63 each
5fotitial Tested and Guarantee,17.
Qty. 1-9 22.63: 10-25 22.28 Price each. Larger
quantitlee quoted on request. Full hook-up diagram.
and complete technical data supplied free with each
modual or available separately at 10p each.

SYSTEM 12 STEREO
Each Kit contains two Amplifier Mod-
ules, 3 watts RMS, two loudspeakers,
15 ohms, the pre -amplifier, trans-
former, power supply module,
front panel and other acces- 41,p
sories, as well as an illus- 41r
trated stage -by -stage instruc-
tion booklet designed for the ONLY
Further details available on 216.95beginner. FREE

P. & P.
request.

NOW FOR MORE FANTASTIC OFFERS
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50 0.23 0.25 0.36 0.36 047 0.50 0.68
1000.25 0.98 0.47 0.47 000 0.58 083
200 0.36 0.87 0.49 0.49 0 57 061 0.75
400 0 43 0.47 0.66 0.66 0.67 0.76 0.93
600 0.69 0.67 0.68 0.68 077 097 1.26
800 0.69 0.70 0.80 0.80 090 1.20 160

The largest selection
NEW LOW PRICE TESTED S.C.R.'s

PIV IA 9A 5A 5A 7A 10A 16A 80A
TOO T0613T066T064 TO48T048T049T048

116
1.40
1.60
176-
4.00

SIL. RECTS. TESTED
PIV 300mA 750mA IA 1.5A 9A 10A 30A

500.04 0.06 0.05 0.07 0.14 021 0.60
100 004 0.08 0.05 0.18 016 028 0.76
200 0 05 0.09 0.06 014 020 0.24 1.00
400 0.06 0.13 0.07 0.20 0.27 0.87 1.25
600 007 016 0.10 0 2..) 0.84 0.46 1.86
800 0.10 0.17 0.11 0.25 0.97 0.55 200

1000 0.11 0.25 014 030 0.46 0.88 2.60
1200 - 039 - 038 0.57 0.76

TRIALS
VBOM 2A 8A 10A

TO.1 TO.66 TO -88
ilp Sp

100 30 50 76
200 60 60 90
400 70 76 1-10

DIACS
FOR UBE WITH
TRIAC8
BRIO° (D32) 87p each

FREE
One 1109 Pak of your
own choice tree with
orders valued 14 or over.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT

T1 269719 0071
T2 D1374 0076
TS D1216 0081D
T4 20881T 0081
T6 20382T 0082
TO 203448 0044
T7 2034513 0C45
T8 26378 0078
T9 2G999A 2E1902
TIO 20417 AF117

All 60p each pak

232080 NPN SM. DUAL
TRANS. CODE D1699
TEXAS. Our price 85p
each.

120 VCR MIXIE DRIVER
TRANSISTOR. Sim.
88X21 & C407, 2N1893
FULLY TESTED AND
CODED ND 120. 1.24
17p each. TO.5 N.P.N.
25 up 15p each.

811. trans. suitable for
P.E. Organ. Metal TO.18
Eqvt. ZTX 300 Sp each.
Any Qty.

POWER
TRANS

BONANZA!

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-88V. 400mV (00.7
Case) 18p ea. 15W (Top -
Hat) 19p ea. 'IOW (80-10
Stud) 859 ea. All fully
tested 6% tol. and
marked. State voltage
required.

10 amp POTTED
BRIDGE RECTIFIER

on heat sink.
100PIV. 90p each

NEW LINE
Plastic Encapsulated
2 Amp. BRIDGE RECTS.

50 v 11318 821/ each
100 v RHO 117p
400 v 11.903 469 ,.
Size 15 mm x 6 nun.

UNITUNCTION
UTNE Eqvt. 2N2646,
Eqvt. TI2143. BEN3000
27p each, 25-99 259
100 UP 20p.

CADMIUM CELLS
ORP12 48p

ORM, 0 RP61 40p each

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
SIM. TO 25708/8. BSY-
27/28/96A. All usable
devices no open or short
circuits. ALSO AVAIL-
ABLE in PNP 81m. to
2N2906, BCY70. When
ordering please state
preference NPN or PEP.

SP
20 For 050
50 For 100

100 For 176
500 For 7.50

1000 For 1800

OIL. G.P.DIODES Op
300mW 90..050
40PIV(Min.) 100..150
Sub -Min. 500..600
Full Tested 1,000. 9-00
Ideal for Organ Builders.

KING OF THE PAKS Unequalled Value and Quality

SUPER MKS
NEW BI-PAK UNTESTED

SEMICONDUCTORS

Satisfaction GUARANTEED in Every Pak, or money back.

Pak No. Description Price

U 1 120 Mau Sub -Min. General Purpose Germanium Diodes .. 0.50
U 2 60 Mixed Germanium Transistors AF/RF 0.60

75 Gertnanium Gold Bonded Sub -Min. like OAS, 0A47 0.60
40 Germanium Transistors like °C81, AC128 0.60
60 200mA Einb-Min. Billoon Diode. 0.60
30 2111. Planar Trans. NPN like B8Y95A. 2N706 0.50
16 Oil. Rectifiers TOP -HAT 750mA VLTG. RANGE up to 10000.50

lr 50 811. Planar Diodea DO -7 Glass 250mA like 0A200/201 0.50
20 Mixed Voltages, 1 Watt Zener Diodes 0.60
20 BAY60 charge storage Diodes DO -7 Glass 0.60
26 PNP 2111. Planar Trans. TO -6 like 2N11b2, 2042904 0.60
12 Silicon Rectifiers Epoxy 500mA up to 800 PIV 0.60

0.50

U
U 4
U 6
IT 6
U 7

8

IT 9
U10
Ull
012
U13
U14
U15
U16
U17

30 PEP-NPN 811. Transistors 00200 & 25 104
Silicon150 Mixed and Germanium Diodes

25 NPN Bil. Planar Trans. TO -5 like B1,461, 204697
0.60
0.60

10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV .... 0.50
30 Germanium PNP AF Transistors TO -5 like ACV 17-22 0.50
8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV .. 0.50

26 Silicon NPN Transistors like BC108 0.50
12 16 Amp Silicon Rectifiers Top Hat up to 1000 PIV 0.60
80 AF. Germanium Alloy Transistors 20800 Series & 0071 0.50
80 MADT's like MHz Series PNP Transistors0.60
20 Germanium 1 Amp Rectifiers Gal Series up to 800 PIV 0.50
25 800 MHs NPN Silicon Transistors 2N708, B8Y27 0.50
30 Fast Switching Silicon Diodes like IN914 Micro -MM. 0.50
12 NPN Germanium AF Transistors TO -1 like AC127 0.50
10 1 Amo SCR's TO -5 can, up to 600 PIV CR81/25-600 1.00
15 Plastic Silicon Planar Trans. NPN 2042928 ..... 0.50
20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0.50
25 Zener Diodes 400rnW DO.7 case 3-18 volts mixed 0.50
15 Plastic Case 1 Amp Silicon Rectifiers IN4000 Series 0.50

0.50
060
0.50
0 50
0.50
0 50
0.50

1118

U19
1120
1321

1124

U25
1326
1327
1129

USO
1181

002
U33
084
1335
088
U37
1T38

1.139

040
U41

30 Silicon PNP Alloy Trans. TO -15 BCY26 28302/4
25 Silicon Planar Transistors PNP TO -18 2N2906
25 Silicon Planar NPN Transistors TO -5 BFY60/61/62
80 Silicon Alloy Transistors 50-2 PNP 00200, 28322
20 Fast Switching Silicon Trans. NPN 400 MHz 2N8011 .

80 RF. Germ. PNP Transistors 2N1308/5 TO -5
10 Dual Transistors 6 lead TO -6 2042060
25 RF Germanium Transistors TO -5, 0045, NKT72 0.50

042 10 VHF Germanium PNP Transistors TO -1 NKT667, AF117 0.50
043 25 511. Trans. Plastic TO.18 A.F. BC113/114 0.50
U44 20 SIl. Trans. Plastic TO -6 BC115/NPN 0.60
U45 7 SA SCR. TO66 up to 600PIV 1.00

Code No's. mentioned above are given as a guide to the type of device In
the pak. The devices themselves are normally unmarked.

QUALITY TESTED SEMICONDUCTORS
Pak No. Price

Op

Ql 20 Red spot transistors PNP 0.50
Q2 16 White spot R.F. transistor's PNP 0.60
Q3 4 OC 77 type transistors 0.50
Q4 6 Matched transistors 0044/45/81/81D 0.60
Q5 4 OC 75 transistors 0.60
Q6 5 OC 72 transistors 0.50
Q7 4 AC 128 transistors PNP high gain 0.50
Q8 4 AC 126 transistors PNP 0.50
Q9 7 OC 81 type transistors 0.50
Q10 7 OC 71 type transistors 0.50
Q11 2 AC 127/128 Complementary pairs

PNP/NPN 0-60
Q12 3 AF 116 type transistors 0.50
Q13 3 AF 117 type transistors 0.50
Q14 9 OC 17111.F. type transistors 0.50
Q10 7 2N2926 Sil. Epoxy transistors

mixed colour. 0.50
Q16 2 GET880 low noise Germanium

transistors 0.50
Q17 5 NPN 2 x 8T.141 & 3 x ST.I40 0.60
Q18 4 MADT'S 2 x MAT 100 @ 2 x MAT

120 0.50
Q19 3 MADT'S 2 x MAT 101 & 1 x MAT

121 0.60
Q20 4 OC 44 Germanium transistors A.F 0.50-
Q21 4 AC 127 NPN Germanium transistors 0 -50
Q22 20 NKT transistors A.F. R.F. coded 0-60
Q23 10 OA 202 Silicon diodes sub -min 0. 50
Q24 8 OA 81 diodes 0.60
Q25 15 IN914 Silicon diodes 75 PIV 75mA 0.60
Q28 8 00.95 Germanium diodes sub -min

IN89 0.50
Q27 2 10A PIV Silicon rectifiers 18425R 0.50
Q28 2 Silicon power rectifiers BYZ 13 0.50
Q29 4 Silicon transistors 2 x 2N696,

1 x 2N697, 1 x 2041398 0 - 50
Q30 7 Silicon switch transistors 2N706

NPN 0.50
Q31 6 Silicon switch transistors 204708

NPN 0 50
Q92 3 PNP Silicon transistors 2 x 2041131,

1 x 2041132 0.50
Q33 3 Silicon NPN transistors 2N1711 0 60.
Q34 7 Silicon NPN transistors 2162369,

500MHz (code P397) 0.60
Q55 3 Silicon PNP TO -5. 2 x 2N2904 &

1 x 2N2905 0 60
Q36 7 2E3646 TO -18 plastic 300 MHz NPN 0.60
Q97 3 2N3053 NPN Silicon transistors 0.60
Q98 7 NPN transistors 4 x 2043703, d x

2N3702 0.50

ELECTRONIC SLIDE -RULE
The MK Slide Rule, designed to simplify Elec-
tronic calculations features the following scales: -
Conversion of Frequency and Wavelength.
Calculation of L, C and fo of Tuned Circuits.
Reactance and Self Inductance. Area of Circles.
Volume of Cylinders. Resistance of Conductors.
Weight of Conductors. Decibel Calculations.
Angle Functions. Natural Logs and Functions.
Multiplication and Division. Squaring, Cubing
and Square Roots. Conversion of kW and Hp.
A must for every electronic engineer and enthusi-
ast. Size: 2 cm x 4cm. Complete with case and
instructions. Price each: 18-85

SILICON PHOTO TRAN-
SISTOR. TO -18 Lens end
Is PN Sim. to BP x 25 and P21.
BRAND NEW. Full data
available. Fully guaranteed.
Qty. 1.2423 99100 up
Price each 469 40p 854

2N3819
2E3820
2N3821
2N3823

F.E.T.'S
559 2045458
50p 2045459
859 BFWIO
809 MPF105

609
409
404
409

GENERAL PURPOSE GERM. PNP
Coded GP100. BRAND NEW TO -3 CASE. P000.
REPLACE., -0025-28-29-30-35-36. NET 401-403-
404-405-406-430-461-452-453. TI3027-3028, 2N250A,
2N456A-457A-468A, 91511 A & B. 20220-222, ETC.
VCBO 80V VCEO 60V IC 10A PT. 30 WATTS life
90-170.
PRICE 1-24 25-99

489 each 40p each
100 up

36p each

SILICON High Voltage 250V NPN
T0-3 case. G.P. Switching & Amplifier
Applications. Brand new Coded R 2400
VCBO 260/VCEO 100/IC 6A/30 Watts.
RIFE type 20/fT 5MHZ.
OUR PRICE EACH
1-24 25-99
504 45p

2N3055
115 WATT OIL
POWER NPN

" " 50p EACH40p

NEW EDITION 1911

TRANSISTOR EQUIVALENTS
BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Transla-
tors Exclusive to BI -PAR 9011
each.

A LARGE RANGE OF TECHNICAL
AND DATA BOOKS ARE NOW
AVAILABLE EX. STOCK.
SEND FOR FREE LIST.

INTEGRATED CIRCUIT PARS

Manufacturers "Fall Outs' which include Functional and Part -Functional Units.
These are classed as 'out -of -spec' from the maker's very rigid specifications, but
are ideal for learning about I.C's and experimental work.
Pak No. Contents Price
UIC00 -12 x 7400

IC01 =12 x 7401
01002 -12 x 7402
01003..12 x 7403
ITIC04 =12 x 7404
UIC05 -12 x 7405
01006=8 x 7406
UIC07 x 7407
UIC10 -12 x 7410
L IC13 8 x 7413
UIC20 -12 x 7420nen - 12 x 7490
1:1C40=.12 x 7440
UIC41 -5 x 7441
UIC42 -5 x 7442
01C43.4 x 7443
01044-5 x 7444
1 TIC45 =5 x 7445

0.50
0.60
0.60
0.50
0.50
0.60
0.60
0.60
0.60
0.60
0,60
0.50
0.60
0.60
0.60
0.50
0.60
0.50

Pak No. Contents Price
ITIC48 -6 x 7446
ITIC47 =5 x 7447
UIC48 =5 x 7448
111050 =12 x 7450
UIC51 = 12 x 7451
111053 =12 x 7453
1.71054= 12 x 7454
131060 -12 x 7460
13IC70 =8 x 7470
ITIC72 -8 x 7472
ITIC73 = 8 x 7473
UIC74=8 x 7474
I.TIC75 a 8 x 7475
UIC713.. 8 x 7476
UIC80=3 0 7480
UIC81=6 x 7481
ITIC82 .43 x 7482
01083=5 x 7483

0.50
0.50
0.50
0.50
0.50
0.60
0.50
0-60
0.50
0.50
0.50
0.50
0.60
0.50
0.60
0.60
0.50
0.50

Pak No. Contents Price
ITIC86 = 5 x 7486 0.50.
IT1C90 = 5 x 7490 0.50.
0I091= 5 x 7491 0.60
ITIC92 = x 7492 0.50
U1C93 x 7493 0.60
UIC94 x 7494 0.60
ITIC95 = 5 x 7495 0-110
UIC96 = 5 x 7496 0.50
UIC100 =5 x 74100 0.60
UIC121 -5 x 74121 0.60.
UIC141=5 x 74141 0.50
UIC151= 5 x 74151 0.60
111C154 =5 x 74154 0.50
111C193 6 x 74193 0.50
UIC199 = 5 x 74199 0.50

UICXI = 25 Assorted
74's 1.50

Packs cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC XI.

BI -PARS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES -
IS BALDOCK STREET (A10), WARE, HERTS.
TEL. (STD 0920) 61593.
OPEN MON.-SAT. 9.15 am. to 8 p.m., FRIDAY UNTIL 8 p.m.

ADI6I/162 PNP
M/P COMP GERM TRANS.
OUR LOWEST PRICE OF

65p PER PAIR
1

SIL CON 60 WATTS MATCHED NPN/PNP
BIP 19 NPN TO -3 Plastic. BIP 20 PNP. Brand new.
VCBO 100/VCEO 50/IC 10A. HFE type 100/ft 3mHZ.
OUR PRICE PER PAIR:
1-24 prs. OOP 25-99 pm. ESP 100 pro. 90p

All mail orders please add 109 pose and packing. Send all orders lo BI -PAR P.O. Boo 6,
WARE, HERTS.
All mail orders please add 10p post and packing.
Send all orders to HI -PAR P.O. BOX 0, WARE, HERTS.
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- the lowest prices!
74 Series T.T.L. I.C's

HI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

1 2S IN. 1 25 M.
SN7400 IS 14 12 555749.9 13 541 13 25 (544
5557401 IS 14 13 5557490 147 044 0 SS
5557402 15 14 12 5557491 1144 041 044
9557401
5197404

IS
IS

14
14

12
12

5557492 047 044  SI
SN7491 047 044 0 SI

5110405 IS 14 II 5557494 II 77  74 1144
5557406 35 -31 21 5197495  77  74 048
SN7407 35 -31 21 5197496 0 117 0 114 078
5557408 IS 17 16 55574100 1143 1140 11 55
5557409
5557410

It
15

17

14
IS
12

55574104 047 044 044
SN74105 047 044 0011

5197411
SN74I2

25
35

14
31

23
a

SN74107 040  311 036
SN74110  55 053 030

5197411
5557416

25
43

M
90

24
30

55574111 11 25 (I 15 II 16
SN74118 11 44 045 044

5557417 -43 -40 38 55574119 11 35 11 LS 11 10
5557420 IS 14 12 55574121 0Y 0-17 034
5557422 MI 40 45 55574122 11 40 11 35 11 10
5557413 50 48 -45 55574121 1200 12 70 1240
5557425 SO -48 -45 SN74141 447 044 0 53
SN7427 -45 42 48 SN74545 (1.95 11 40 (I 30
55574211 70 45 49 55574150 1340 II1 70 12 SS
SN7430 15 14 II S557/151 11 44 045 044
5197432 45 -42 40 55574151 II 28 11 10 045
5557431
SN7417

Op

44
75
42

70
44

55574154 II II III 70 1140
55574155 II 40 11 30 11 20

5557438 44 42 44 51574156 II 40 II 30 II 20
5557440 IS 14 II 55574I57 11 90 /IN /170
5557441 47 +4 Se SN74160 11 SO II 70 1144
SN7442
5557441 II

47
34 11

44
25 /1

sp
24

SN74161 II SO 11 70 1144
55574162 /444 1.375 13 50

51974.14 11 34 II 25 /1 20 55574161 U44 II3 75 13 SO
5557445 II SO II
SN7446 147

77 /1 75
44 sp

55574164 12 20 12 15 12 10
SN74165 1225 11 24 12 15

5197447 11 MI 17 40 SN74166 L3 50 13 23 1344
5557448 11 44 41 45 55574174 /2 311 12 20 11 10
SN7450 IS 14 11 55574175 1144 III 54 (140
SN7451 IS 14 12 55574176 (210 12 45 12 30
5557471
S55 7454

15
IS

14
14

11

II
SN74177 12 SO /240 12 30
555 74180 1144 II 44 (140

5557460 15 14 12 5557418 I L5 SO (540 14 75
5557470
5557472

29
14

26
26

24
24

55574152 1248 II SO CI 44
S55741114 13 50 113 23 2344

SN7471 37 35 32 55574190 (I 95 (ISO (I 85
S557474 37 35 32 SN74191 /1 44 11 05 II NO
5557475 -45 -43 42 S7574192 1145 (I 90 11 CS
SN7476
5757480

40
47

39
44

30
50

Sh74191 1244 (ISO II 75
SN74194 (270 12 PO 1210

5N748I II n II IS III 10 SN74195 1148 CI 94 II MI
5557482  87 0 OP  as S'174199 II IN II 70 1140
5557481 Cl 10 1145 545 55574197 II N II 70 /144
SN7404 (144 045 pp, 57574198 IS 511 LS40 14 50
SN7405 1340 13 55 e3 40 10974199 LS SO LS 40 14 50
5557486 0 32 0 31 030

ROCK BOTTOM PRICES
LOGIC DTL 030 Series I.C-

LINEAR I.C. 0-FULL SPEC. Type Prke
Prke No. I-24 23-49 IN up

Type No 1-2A 15-40 100 up RP910 12p II, IS,
13P201( -SI 201( 44p 55, 45,
0P701( -SI 701( 48p 50, 45p

FIP932 13p 12p lip
RP911 13p 12p lip

BP702( -SI 702( 1111p 50p &5p 5P911 13p 12p 11,
BP702-72702 53, 45p 411p

P936 13p 12p I 1p

BP709-72709 36p 34p 30, 11 P944 13, 12p lip
OP70911-9A709( 36p 349 30p FIP941 15p 24p 22p
09710-72710 44p 42p Mp
131,711-, A711 45p 43p 40,

R P946 p 1 1p 10,
P948 11p 14p 22,

RP741-7274I 75p 641, 50p HP951 65p 60p 55p

P A703( 5701( 18, 26p 24, P962 lip 1 1p 10p

T A A261-70p *Op 55pT A A291-"p 75p 75p
TA5150 170, 158p 1541,

99091 411p Mtp 35p
FIP9094 40, 311p 35p
FIP9097 40p 341p 35p

Si,S(,S F 51000 243 H P9099 NM 38p 35p
1),9 es may he n0Led to qualely for
quantity prior I urger quanuly priLe.
on ,p11. .ton IDTI 910 Sent, only,

NUMERICAL INDICATOR TUBES

3 MODEL

Anode voltage (Vdc)

Cathode Current (mA)

Numerical Height (mm)

Tube Height (mm)

Tube Diameter (mm)

I.C. Driver Rec.

11 it' PRICE EACH

CD66 0E116 9015F
MInItron

170min 175mln

2.3 14 8 All Indicators
0.9 + Decimal
point. All side
viewing. Full

16 13 9

47 32 22 data for all
types available

19 13 12 wide on request.

BP41 or BP41 or BP47
141 141

5170 111.55 ENO

ETL MICROLOGIC CIRCUITS

Price each
Epoxy TO -5 case 1-34 25-99 100 up
uL900 Buffer Sap 311p 27p
uL914 Dual 21/p

gate Sap Sip 27p
121,9233-K filp-flop 50p 47p 46p

Dote and Circuits Booklet for IC's
Price 7p.

DUAL IN LINE ROCKETS.
14 16 Lead Sockets for nee with

DUAL -IN -LINE I.C's. TWO Ranges
PROFESSIONAL d NEW LOW COOT.
PROF. TYPE No. 1-24 25-99 100up.
TOO 14 pin type SOp 27p 25p
TOO 16 Up 32p 30p

LOW COOT No.
BPS 14 169 139 119
BPS 16 18p 149 Up

BI-PAK DO IT AGAIN!

50W pk 25w (RMS)
01% DISTORTION !
HI-FI AUDIO AMPLIFIER

THE AL50
* Frequency Response 15Hz to

100,000-1dB.

* Load -3, 4, 8 or 16 ohms.

ONLY

23.25p each
* Supply voltage 10-35

* Distortion-better than -1% at Volts.
1KHz.

* Signal to noise ratio 80dB.
* Overall

105rnm
xsizie3m63mmm x

Tailor made to the most stringent specifications using top quality components
and incorporating the latest solid state circuitry and ALSO was conceived to till
the need for all your A.F. amplification needs.
FULLY BUILT - TESTED - GUARANTEED.

STABILISED POWER
MODULE SPM80

AP80 is especially designed to power 2 of the ALSO
Amplifiers, up to 15 watt (r.m.s.) per channel simul-

taneously. This module embodies the latest components
and circuit techniques Incorporating complete short

circuit protection. With the addition of the Maine Trans-
former MT80, the unit will provide outputs of up to 1.5

amps at 35 volts. Size: 63mm x 105mm x 30mm.
Them units enable you to build Audio Systems of the highest

quality at a hitherto unobtainable price. Also ideal for many
other applications including:-Disco Systems, Public Address,

Intercom Units, etc. Handbook available, 10p PRICE £2.95
TRANSFORMER BMT80 L1.95 p. & p. 25p.

STEREO PRE -AMPLIFIER TYPE PA100
Built to a specification and NOT a price, and yet still the greatest value on the market,
toe PA100 stereo pre -amplifier has been conceived from the latest circuit techniques.
Designed for um with the ALSO power amplifier system, this quality made unit Incorporates
no less than eight silicon planar transistors, two of them are specially selected low noise
NPN devices for use in the input stages.
Three switched stereo inputs, and rumble and scratch Otters are features of the PA100,
which also has a STEREO/MONO switch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATION
Frequency Response 2011. - 20KHz A 1dB
Harmonic Distortion better than 0-1%
Inputs 1. Tape Head 1.25 my Into 50K cl

2. Radio, Tuner 35 mV Into 50K cl
3. Magnetic P.U. 1.5 mV into 50K cl

All Input voltages are for an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within A 1dB. from 2011z to 20KHz.

Bass Control A 15dB at 20Hz
Treble Control ± 15dB at 20KHz
Filters : Rumble (High Pass) 100Hs

Scratch (Low Pass) 8KB.
. Signal/Noise Ratio better than - 85dB

Input overload + 26dB
Supply + 35 volts at 20mA
Dimensions 292mm x 82mm x 35mrn

ONLY £11.95
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1

SPM80, 1 BMT80 & 1 PA100 ONLY £2300 FREE p. & p.

All prices quoted in new pence Ciro No. 388-7006
Please send all orders direct to warehouse and despatch department

BIAPAK
P.O. BOX 6, WARE  HERTS

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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YATES ELECTRONICS
(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KENIPSTON HARDWICK

BEDFORD
RESISTORS

1W Iskra high stability carbon film -very low noise-tapless construction.
W Mallard CR25 carbon film -very small body size 7.5 x 2.5mm.
% ELECTROSIL TRS
Power Values Price
watts Tolerance Range available 1-99 100+

f 5% 4-70-2.2M0 E24 1p 0.8p
4 10% 3.3M0 -10M0 E12 I p 0.8p
5 2° ion -Imo E24 3Sp 3p
4. 10/e 10- 310 E12 1p 0.111p

* 5% 470 -IMO 512 1p 0.8p
4 10% In -Ion 512 6p 5Sp

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0-5 watt 5% Iskra resistors 5 off each value 4-70 to IMO.
Ell pack 32.5 resistors 02.40. E24 pack 650 resistors L4.70.

POTENTIOMETERS
Carbon track 5k0 to 2110, log or linear (log 4W, lin 4W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to SMO. Horizontal or vertical P.0
mounting (0.1 matrix).
Sub -miniature 0-I W, Sp each. Miniature 0-25W, 6p each.

TRANSISTORS
AC107 ISp BC108
ACI26 lip BC109
ACI27 lip BCI47
AC128 lip BCI48
ACI31 Ilp BCI49
ACI32 lip BC157
ADI40
AD/61
ADI62
AF114
AF115
AFI 16
AF117
AFI 18
BC107

50p
33p
36p
lflp
20p
20p
10p
3$p
10p

BC158
BC 159
BDI31
BD132
BF179
BFI81
BF 194
BF195
BFY50

10p
10p
!Op
13p
13p
13p
13p
13p
75p
7Sp
32p
15p
15p
15p
22p

BFY5I
BFYS2
BSY 56
0C26
0C28
0C35
0C42
0C44
0C45
0070
0071
0072
0081
0082D

22plip
32p
45p
45p
45p
lip
12p
12p
12p
lip
12p
12p
Ilp

OCP71 40p
ORPI2 50p
2N2369 16p
2N2646 60p
2N2926R 9p
2N29260 9p
2N2926V 9p
2N2926G

10p
2N3054 Sap
2N3055 60p
2N3442

140p
2N3702 13p

2N3703 lip
2N3704 13p
2N3705 12p
2N3706 Ilp
2N3707 lip
2N3708 10p
2N3709 I 1p
2N3710 Ilp
2N3711 Ilp
2N4062 12p
ZTX302 15p
ZTX500 16p
ZTX503 16p
40362 58p

ZENER DIODES LINEAR I.C.'s (D.I.L.) DIL Socket 14
400rnW S% 3.3V to 30V, ISp. 709 50p 741, 50p and 16 pin. 16p

710 50p 748, 50p

DIODES
RECTIFIER
BYI27 1250V
BZVIO 800V
BZY 13 200V
IN4001 50V
1N4004 400V
I N 4007 I 000V

IA
6A
6A
IA
IA
IA

lip
15p
20p
7p
Sp

12p

SIGNAL
0A85
0A90
0A91
0A202
1N4148
BA114

7p
Sp
Sp
7p
Sp

BRUSHED ALUMINIUM PANELS
I2in x 6in =25p; I2in x 24in = 10p; 9in x 2in = 7p.

SLIDER POTENTIOMETERS
86mm x 9iyirn x 16mm, length of track 59mm
SINGLE 10kfl, 25k0, 50k0, 100kfl, log or lin
DUAL GANG 10k0 + 10k0, etc, log or lin
Knob for above
FRONT PANEL
20 gauge panel 12in 41n with slots cut for use with slider pots.
Grey or matt black finish, complete with fixings for 4 pots.

40p
60p
Ilp
65p

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER 12.

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0 00IpF, 00015µF, 00022µF, 00033µF, 00047µF, 24p. 0068pF, 001µF,

0.015
/..F, I0 022pF,47µF,0 31 µµPF, 3p. 0.047µF, 0 068pF, 0 1pF. 4p. 0 15pF, 6p. 022µF, 74p.

33µF, 1p. 0
160V: 0.01µF, 0 015pF,

]0022µµF,
0033µF, 0047µF, 0068µF, 3p. 0 IliF 34p. 0 I 5pF 44.p.

022µF, Sp. 033µF, 6p. 0.47µF, 74p. 068µF, I 1 p. I OpF, 13p.

MULLARD POLYESTER CAPACITORS 0780 SERIES
250V P.C. mounting: 0 01/IF, 0015µF, 0022µF, 3p. 0.033µF, 0047µF, 0068µF,
lip. 0 luF,4p. 0.15µF, 0 22pF, 5p. 0 33µF, 65p. 0 47/..F, 068µF, I 1p. I OpF, 13p,
I -SµF, 20p. 22µF, 24p.

MYLAR FILM CAPACITORS 100y CERAMIC DISC CAPACITORS
0 001pF, 0 002pF, 0 005pF, 0.01µF.0 02pF,

1

100pF to I 0,000pF, 1p each.
llip. 004µF. 005µF, 0068µF, 0 1pF, 3}p.

E LECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each.
(pF/V) 10/25, 40/25, 80/25, 160/25, 320/25, 500/25, 8/4, 32/4, 64/4, 125/4, 250/4.
400/4, 6.4/6 4, 25/64, 50/64, 100/64, 200/64, 320/64, 4/10, 16/10, 32,10, 64/10, 125/10,
200/10, 25/16, 10/16, 20/16, 40/16, 80/16, 125/16, 16/25, 64/25, 125/25, 25/25, 50/25,
80/25. 1/40. 4/40, 8/40, 16/40, 32/40. 50/40. 064/64, 25/64, 5/64, 10/64. 20/64, 32/64

MULLARD C437 SERIES
100/40, 160/25, 250/16, 400/10, 640/6-4, 800/4, 1000/2.5, 9p. 100/64, 160/40, 250/25,
400/16, 640/10, 1250/4, 1000/64, 1600/2.5, 12p. 160/64, 250/40, 400/2-5, 640/16,
2000/4, 1000/10, 1600/6.4, 2500/2.5. ISp. 250/64, 400/40, 640/25, 3200/4, 1000/16,
1600/10, 2500/6.4, 4000/2.5, lap.

E LECTROLYTIC CAPACITORS Miniature P.C. mounting
(pF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.

Sp each.

VEROBOARD
01lip
24p
24plip
75p

100p

25
25 x 5
31- / 35
31 5

17 24
17 r35
17 r 5 (plain)
17 r.35 (plain)
17 x.24 (plain) -
2} 5 (plain) -
25 / 31 (plain) -

Pin insertion tool Sip
Spot face cutter 42p
Pkt. 50 pins 20p

0.15
I 6p
24p
24p
27p
57}p
78p
82p
60p
42.plip
Ilp
52p
42p
2.0p

JACK PLUGS AND SOCKETS
Standard screened lap 2-5mm insulated
Standard insulated 12p 3.5mm nsulated
Stereo screened 35p 3.5rnm screened
Standard socket 15p 2-5rnm socket
Stereo socket 18p 3-5mm socket

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180', 5 pin 240', 6 pin
Plug lip. Socket 8p.
4 way screened cable, ISp, metre.
6 way screened cable 22p/metre.

8p
Sp

13p
Sp
Sp

BATTERY ELIMINATOR 11.50
9V mains power supply. Same size as PP9 battery.

THERMISTORS
VAI055S 15p; VAI0665 ISp; VAI077 15p; R53 L1.35.

COMPACT CASSETTES -IN PLASTIC LIBRARY BOX
C90 65p C120 85p.

LARGE (CAN) ELECTROLYTICS
I 600pF 64V 74p
2500pF 40V 74p
25000F 50V 5flp
2500pF 64V 80p
2800µF 100V L3,00

3200pF I 6V
45000F 16V
4500AF 25V
5000pF 50V

50p
SOp

£110

HIGH VOLTAGE TUBULAR CAPACITORS -1.000 VOLT
0.0IpF 10p 0047pF 13p 0.22µF 20p
0.022µF 12p 01µF Ilp 0-47pF 22p

POLYSTYRENE CAPACITORS 160V 15%
10pF to 1,000pF 512 Series Values 4p each.

GUNTON ELECTRONIC
IGNITION KIT ,R, 7  9 5 P.. pPp

READY BUILT UNIT /Q.QC + 3SP
GUARANTEED 5 YEARS .... `" P. a P.

1
The new -style magazine0

Patents Pending. 12 volt only -state pos, or neg. earth.
Capacitive discharge ignition is recognised as being the most efficient
system and will give you:
* Continual Peak -Tuned Performance

Top name contributors ...
Outstanding features and illustrations ...

* Up to 20% reduced fuel consumption
* Easier All-weather Starting Comprehensive record reviews ...
* 1 d Acceleration and Top Speed ..Z0..
* Longer Spark Plug Life .....---- Special DIY audio features ...
* Increased Battery Life digNIK,'"- '''t.. Gordon J. King writes on the TEAC AG7000 tuner/amplifier ...
* Elimination of Contact Breaker Burn \ -"Tim. 
* Purer Exhaust Gas Emission Frederick Judd reviews the Marantz 1030 amplifier ...
Kit includes absolutely everything for assembly: Case, Cale., Coil
Connectors, Silicon Grease, etc. 8 page illustrated instructions cover Stan Kelly reviews the Mordau nt Short MS235 loudspeaker ...
fitting of all types of tachometers. Call in for a workshop demonstration. P. Craddock Randall reports on Philips GP421 cartridge ...
S.A.E. all enquiries please, or Phone 33652. (Many letters from satisfied
custainers.) Jeff Chandler writes on accessories for record care and
SCORPIO: Transformer [1.85 +25p P. & P. P.C.B. 65p +10p P. & P. record player maintenance ...
Special interference filter 65p +10P P. & P. PLUS Audionews Tapetalk Audio Encyclopedia

Dept. PE, ELECTRONICS DESIGN ASSOCIATES
... ... ...

December issue OUT NOVEMBER 17 20p
82 BATH STREET, WALSALL WSI 3DE
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NOW YOU CAN CATCH SHOALS OF BIG FISH
with new electronic miracle special introductory £2.50

offer
First lime marketed in England, this exciting electronic instrument the "Decoytronie" is the
one responsible for starting the electronic Itch -lore rage in the U.S.A. ion recently. Uses
ingenious double -act Lon method of attracting all kinds of itch from hundreds and hundreds of
feet away . . saltwater or freshwater. Why this device is so fantastically aucceisful is
because it actually imitates the sound of wet inserts about the surface. These sound
waves spread out hundred* of feet in all directions. Although this peculiar P011iC frequency
won't sound like much to you- to all the fish in the area it's their dinner bell! But that's
not all electrolumineseence neon tubes cuingly flicker intermittently, penetrating the area
for hundreds of feet around, at a frequency fish are linable to resist. The fish mistake this
flickering glimmer for the soft phosphorescence glow given off by Plankton ... a favourite
delicacy of most fish! All you do is switch on. lower into the water (it's completely water
resistant) allow around a ininutes--then start reeling 'run in. We'll bet you won't be able to
reel 'eln in fast enough. Self-contained batteries last ages-cost pence. K it of all parts
Including special easy as a.b.c.direct10118 only 12.50+ 24 P. & P. ( Parts available separately.)

BUILD S RADIO AND
ELECTRONIC PROJECTS

ONLY L245
Autuing Radio Con-
struction set! Becotue
a radio expert for

1245. .4 complete
Home Radio
Course. No ex-
perience needed.

Parts including0 a q i9''Ample instructions for
each design. Illustrated

step-by-step plans, all transistors,
loudspeaker, personal phone, knobs, screws,
etc., all you need. Presentation box 42p
extra as illus. Of required) (parts available
separately) no soldering necessary. Send
1.245 + 20p P & p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE
POLLUTION -
SOOTHES YOUR
NERVES! Don't
undereatimate the
uses of this fantastic
new design-the
RELAXATRON is

basically a pink noise
generator. Besides
being able to mask out ONLY
extraneous unwanted £2,15mounds, it has other
very interesting properties. For instance,
many people find a rainstorm inyaterlottaly
relaxing, a large part of this feeling of well-
being can be directly traced to the sound of
falling raindrops! -a well known type of
pink noise. IF YOU WORK IN NOISY
OR DISTRACTING SURROUNDINGS,
IF YOU HAVE TROI'BLE CON -
CENTRATING, IF YOU FEEL TENSED,
UNABLE TO RELAX - then build this
fantastic Relaxatron. Once used you will
never want to be without it-TAKE IT
ANYWHERE. Uses standard PP3 batteries
(current used so small that battery life is
almost shelf -life). CAN It E EASILY
BUILT BY ANYONE OVER 12 YEARS
OF AGE using our unique, step-by-step,
fully illustrated plans. No soldering
necessary. All parts including case, a pair
of crystal phones. COIllp011elltS, nuts,
screws, wire, etc., no soldering.
12.76 + !bp P. & P. (Parts available
separately).

ELECTRONIC ORGAN
ONLY
E325

Don't confuse
with ordinary

electric organs that
simply blow air

seer mouth -organ type
reeds, etc. Pliny tran-

sistorised. SELF-CONTAINED LOUD-
SPEAKER. Fifteen separate keys span Iwo
full octaves -play the  Yellow Rose of Texas",
play "Silent Nighl, play "Auld Lang Syne",
etc. etc. Yon have the thrill and excitement
of building it together with the pleasure of
playing a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRONICS NEEDED. No soldering
necessary, simple as ABC to make. Anyone
over nine years ran build it easily in one
short fretting following the fully illustrated.
step-by-step simple, instructions. ONLY
£825 + 251' p & p for kit, including case.
nuts, screws. simple instructions, etc. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself.
finish with an exciting gift for RHIllr(7111'.

INGENIOUS ELECTRONIC
SLEEP INDU ER
ONLY
E3.25
Can't sleep at
nights? Do
you wake up in the night and can't get off to
sleep again? Would you like 10 be gently
soothed off to satisfying sleep every night?
Then build this ingenious electronic sleep
inducer. It even stotps by itself KO you
don't have toworry aboot it being on all
night! The ittuolapeaker produces soothing
audio -frequency sonhols, continuously
repeated --but as time goes can the

itgradually become less and less-until they
eventually cease altogether, the effect it has
on people is amazingly very similar to
hypnosis. A control is provided for adjust-
ing the length of times, etc.. all transistor.
can be built by anyone °vet 12 years of age
in about two hours. Ni knowledge of
electronics to- radio needed. Extremely
simple, easy -to -follow, step-by-step, fully
illustrated instruct ions included. Nu solder-
ing necessary. Works off standard batteries,
extremely economical. Size only Sin X 41in
X nin-take it anywhere. Kit includes
case, nuts, Wire, screws, etc. SEND
18.25 + '25p P. & P. (Part. available
separately.)

AMAZING MAGIC MUSIC BOX
make electronic music waving your hands about

ONLY £2.75 Everyone'n heard the weird, wonderful, but
beaut Hut Inutile used in Science Fie< kin
Horror Ennis, etc. also uu Rad10 A Television.

This unearthly, eerie music is almost always proalliced by a little
known electronic device measuring only a feu- inches ... called a
Theretnitt. .All you have tO 'to is switch on your radio (almost any
type will do) and place the Therentin 010S0 by. Switch 011 the
Therentin and proceed to ware your hands mysteriously in the air
like a magician. The most fantastic musical somulto are then

produced, and with &little practice people can learn lit play all the well klIOWII tuner. Apart
from Its Inimical value, its small size allows it to be used to best advantage at parties,
gatherings of friends, etc., where it attracts tremendous interest. Provides hours and hours
of pleasure to young and Ohl. Uses standard PP3 battery which lasts ages. The 1 Transistor
circuit, though fairly advanced is simple to, build with our pictorial step-by-step plans. No
soldering neceasary. Easily built in an hour ors using our special terminal board (Pat.
applied for). All parts including nuts, bolts, tAse. etc.. ONLY /2.75 + P. oh P. (Part,
available separately.)

i(Pflr INGENIOUS ELECTRONIC SINGING & WARBLING CANARY !

ONLY E450
Actually whistles and warbles lit-. tt real lire Canary.' .%tuing riunitry
faithfully reprialtwes the (!anary's magnificent song. J

az
ust switch on and

leave it whistling down stale for some sectotuls, soddenly tweaking into a
delightful warble, then several seconds later shalt ing off for a 1,000101 ol two to start
autontatieally again in a few seconds. People listen to the delightful song all day and lower
get bored! Relax, as the sweetest nerve -soothing ttirolsong takes you to leafy wootls and
glades. Provides countless hours of Loy to, young and ,hl alike. Stanolarol self-contained
battery lasts ages. Easily built in an hour III' so with special pictorial stepby-stcp plans.
No soldering necessary. All parts including I (quintal Nato! (Pat. applietl for), transformers,
loudspeaker, transistors, nuts. screws, wire. etc., plus case (which tit. under cage - cage and
toy bird not supplied). ONLY IPA.50 + 231, & P. (Parts availatote separately.)

44,:taarici,:: SOUND OPERATED FLASH
Take flash pictures at lie' exact instant Id the bursting of a balloon.
A champagne cork leaving the bottle. The split second a hammer
strikes a light bulb. The mind boggles al the possibilities of the "Photo -

ONLY E450 iron . . . the only Unlit ill your imagination. Now that inexpensive
Hash gums are on the market in quantitr, it has made possible, with

the help of electronics the production of a wiile variety of exciting photography effects, once
strictly limited to the professionals. The duration of an electronically produced flash is
extremely brief and normally measured in Milliseconds. NON, providing the camera shutter
IS left open in a dark lir aubdued light, it is the tinting of the flash that determines what is
imprinted on the film --not necessarily anything (lone by the camera. As electronic Swill
glins are tired by making a switched connect ion then 11 becomes obvious that one of the latest

Controlled Relay's can be used. If we make this S.('. B. operate by sound (with
variable sensitivity control fur soft/laud sounds) some real "way tad" photography effects
can be captured forever on film. Easily built in a couple of hours or so, the "Phototron" is
fully solid state, uses self contained PP3 battery. No soldering necessary using our special
terminal board (Pat. applied for). All parts including special pictorial step-by-step piano,
transistors, microphone, S.C. R potentiometers, switches, test lamp, case, tints, screws, etc.,
etc., ONLY 1440 + Tip P. & P. .Undo up HMS( be ttttt rib at least f10. (Parts available
separately.)

Eavesdrop on the exciting world
of Aircraft Communications-
V.H.F. AIRCRAFT BAND
CONVERTER ONLY £215

Listen in to AIRLINES.
PRIVATE PLANES, JET -
PLANES. Eavesdrop int exciting
cross talk between pilots. ground
approach control. airport tower.
Hear for yourself Me disciplined
voices hiding tenseness on talk
downs. Be with then, when they

have to take nerve ripping decisions in
entergencies-Tune 1010 the international
distress frequency. Covers the aircraft
frequency band including HEATHROW.
GATWICK, LUTON, RINGWAY, PREST-
WICK, ETC. ETC. CLEAR AS A BELL. This
fantastic fully transistorised instrument ran
be built by anyone over nine in under two
hours. NO soldering necessary. Polly
illustrated simple instructions take you
step-by-step. Uses standard PP:i battery.
All yon do is extend rod aerial, place close
to any ordinary medium wax e radio (even
tiny portables) NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY 12135 + top
p & p for kit including ease, nuts. screws
wire, etc. etc. (Parts available separately.)

TREASURE LOCATOR
MODULE
ONLY
L450
FULLY TRAN-
SISTORISED
METAL DETEC-
TOR MODULE.
Uses PP) battery
and 'phones. Pitt it in a case.
screw a handle on and YOU HAVE A
PORTA ELF. TR EASU It E LOCATOR
EASILY WORTH ABOUT E20! Extremely
sensitive- penetrates through earth, sand,
rock, water, etc.- EASILY LOCATES
COINS, (/OLD, SILVER, JEWELLERY,
HISTORICAL RELICS, BURIED PIPES,
ETC. So sensitive it will detect certain
objects buried SEVERAL FEET BELOW
GROUNDI GIVES CLEAR SIGNAL ON
ONE COIN, 14.50 + 30P care. for Nil.
(High quality Danish Stethoscope head -
Phones S2 75 extra if requireil.)

-11-19

FIND BURIED TREASURE!

Transistorised Treasure Locator
This fully portable transis-
torised metal locator detects
and tracks ,10.11 buried metal
object a -it signals exact
location with total andlble
S0111111 MO phones used) --
uses any transistor radio
which fits inside- no con-
nections needed. FINDS
GOLD, SILVER, COINS,
JEWELLERY, ARCHAEO-
LOGICAL PIECES, ETC. ETC.

Ectrentely sensitive, will
UMW P ttttt tee of certain

objects buried several
feet below ground!
No knowledge of

ON LY radio or rice -

1,285 tronies required.
Fan be built with

ease in WO' short evening by anybody from
nine years of our upwards. with the clear,

stepby-atep, fully illustrated
instruct idiot: uses st8111181.11 PP3 battery.
No soldering necessary. Kit ill...1100N filltS,
screua, wi)e, etc. ONLY 2.2415 + 231( p & P
(Sectional handle as illustrated 95p axtra.)
Parts available separately. do looks
worth t:15.

SHORTWAVE TRANSISTOR

Y;i-
ONLY L275
10,..,,, i1.01119 ye.n.

step-by-step, easy
top can follow the

as ABC, fully Moa-
t rated instructions. No

soldering necessary. 70 stations
logged on rod aerial in 30 1100S-

Russia, Africa. USA, Switseriand, etc.
Experictice thrflb of world wide new,
sport. music. etc. Eavesdrop on unusual
broadcasts. PIJ3 battery. Size only
3X1 X 4,dm X ID,,. Only 12,75 + .201, p & p.
Kit includes cabinet. screws, instructions.
etc. (Parts available separately.)

UNIQUE RADIO FOR BEDROOM OR
OFFICE ONLY £1.70
Tt(oo in your favourite programmes or the news, or sports ill the Office
iir in your bedroom. Uses sensitive, germanium diode originally
evolved Irian Wart ions radar. Never buy a battery. Never use
electricity. Never replace. Covers all it teditint waves. Clear
beautiful tone. Size 41111 X _Lin X I lin in beautiful case. ONLY

SEVEN CONNECTIONS AND IT'S WORKING. No soldering necessary. CAN BE BUILT
ALMOST BLINDFOLD IN UNDER 15 MINUTES I Ideal for absolute beginner from S years of
age upwards. SPECIAL PRICE TO CLEAR STOCKS OF COMPONENTS, ONLY 11.70 + 20p
P. P. for all part, beautiful case. Germanium semi -conductor. tuning cotiodensor,
personal phone, a ire, nuts. screws, SIMPLE AS ABC INSTRUCTIONS (Parts available
separately).

"READ PEOPLE'S MINDS"-TEST THEIR NERVES-BEAT THEM
AT CARDS, ETC. WITH THIS ASTONISHING

ELECTRONIC BRAIN BOX only L287
With this "Brain -box" you will be able to perform mind -boggling
feats. THE MIND READING DEVICE will make people swear you
have -telepathic- powers. THE AMAZINI) CARD TRICK UNIT
completely mystifier and baffles front one to six people. Ton

a park they themselves shuttled. THE ELECTRONICS NERVES
corn'cllir "guess" the two cards each person has selected nt rondo,,,foga

TESTER puts your friends to a very lively test. It gives opt fail and finish signals (the winner
is the person with lowest number of fail signals). Fan be adjusted fr the weakest to strongest
person. THE ELECTRONIC MAZE tests the mental ability of the player because it uses
psychology ail b an electronic t w ist to it. Yon VAR change the maze pathways in seconda to
Prevent the maze becoming to, stale after lots it use. Completely sate 81111 foolproof.
Size Isdr, x 12in X iii (max.). Yon can play all these games and mitre besides after
building the litaitclutx". No soldering, you get pictorial, easy as .011C step-by-step simple
nstructions. ONLY 12-57 + P. P. for all parts including chassis, switches, stylus,

signalling lights, wire, tints, owrew s, etc. Uses standard battery. Presentation box 33,
extra as illus. if regd. (PARTS A VA I LA BLE REPS It STELA) FULL OPERATING DIREC-
TIONS WITH EACH OF THE PROJECTS.

EXAMINE AT HOME FOB 7 DAYS. YOU It MONEY It El, N D ED IN FULL IF NOT 100% DELIGHTED.

CONCORD ELECTRONICS LTD. (PE12), 8 Westbourne Grove, London, W.2. 9 ado. -3.30 p.1111.
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JAMES

COT
SALE OF SURPLUS ELECTRONIC EQUIPMENT
The following items are available for immediate delivery

at very competitive prices-

SCANNING ALARM INDICATOR
Can be used for Automatic Monitoring of All Types of Test
Pointe (Up to 25)

Incorporate.: Auto end Manual Focititles
illuminated Digital Input Identification
Double Pole Gold Fisted Contacts on Uni-
el/lector.

Units Supplied Untested Loss Indicating Meter. Price 125 00
Carriage and Insurance (U.K. only) [1 50

DOSIMETER CHARGING UNIT TYPE 200
PORTABLE INSTRUMENTS USED TO CHARGE QUARTZ FIBRE TYPE POCKET
DOSIMETER TO ZERO. SUITABLE FOR USE WITH ALL
STANDARD TYPES OF QUARTZ FIBRE DOSIMETERS
HAVING A MAXIMUM OUTSIDE CHARGING END
DIAMETER OF 0 -ROSIN. TELEPHONE TYPE A.C. AND
GENERATOR, THE OUTPUT OF WHICH IS RECTIFIED
AND CHARGES UP A RESERVOIR CAPACITOR TO A MAXI-
MUM POTENTIAL OF ABOUT 300 VOLTS D.C. SUPPLIED
LESS GENERATOR HANDLES. PRICE t1 50. P P 20p

SEALED RELAYS (NATO APPROVED)
tgEvC54Aoolenc/noltf !7Opocii.hrcni.ocg 40poci,:,onroff 24V 670 ohm. GEC 2 pole cio

Price each. Hap. P P 10p.

PC102 Supply voltage 220-250V a.c. Output voltages
21 Volts (Lc. at 330MA
21 Volts .c. at 540MA

NEWMARKET TRANSISTORS

NKT351 73p N/(T12329 27p 2142222 lap
NKT352 25P NKT12429 27p NKT12 30p
NKT4013 lip NKT13329 27p NKT72 2Se
NKT420
NKT450

El, 00
317p

NKT13429
NKT1S229

27p
27p

NKT73
NKT121

am
21p

NKT603
NKT813F

22p
2ap

NKT20329
NKT80111

2117/
Up

NKT124
NKT125

NKT674
NKT677

30p
lap

NKT80113
NKT80125

lap
00p

NKT128
NKT127

359
23p

NKT713 27p BC107 IP NKT128 lap
NKT734
Nt(1736

24p
30p

BC108
BCY70

SP
lap

NKT129
NKT135

21p
24p

NKT773 23p BEY51 17p NKT137 30p
NKT0218
NKT3055

20P
23p

BSY95A
2N617

10p
13p

NKT142
NKT143

Up

NKT8917
NKT10339

27p
22P

2N706
214914

Op
lap

NKT212
NKT213

23p
239

NKT10419 17p 214918 alp NKT214 alp
NKT10439
NKT10519

2Sp
20p

214930
2141990

22p
72p

NKT215
NKT217

lap

NKT218
NKT221
NKT222
NKT223
NKT224
NKT227
NKT237
NKT238
NKT249
NKT261
NKT270
NKT271
NKT272
NKT273
NKT274
NKT275
NKT278
NKTP31
NKT302
NKT303
NKT304

23p
30p
lip
25p
22p
25p
20p
lap

limp
lap
lap
15P
lap
lap
21plip
70p
05p

7ap

S.T.C. RELAYS-BRAND NEW

NOMINAL COIL

TYPE
CONTACT
FORM

1

COIL RESISTANCE
VOLTAGE (OHMS)

PRICE
EACH

250 ARO 4 CHANGEOVER 8V d.e. 52 CO VI
250 ABO 4 CHANGEOVER 48V d.c. 2.500

I I
1:0 06

TYPE
SL7222212
SL7822715

CONTACT
FORM
3 Pole oniciff
2 Pole C/O

COIL
VOLTAGE

12V a.c.
220V .e.

SWITCHING
CURRENT
10A at 440V 8c
10A at 440V a.c

PRICE
EACH
El 00
El 1117

I" ei TYPE
-.... / SP13372

``fir,r, SP13306
113010

CONTACT
FORM
Single Pole C/O
Single Pole C/O
Single Pole C/O

VOLTAGE RESLISTANCE
8V d.c. 140 ohm

12V d.c. 350 ohm
18V d.c. 875 ohm

PRICE
EACH
CO 40
al  40
E11.40

UNISELECTOR SWITCHES \

6 bank 25 way. 75 coil 50V d.c. operation. ai.
. r ta r

Mounted on Modular Type Chassis with front si;>.:er..71' 61 -'
panel containing 20 illuminated Puah Button 19.r.:...aliiiii.Switches. Completely wired for operation.

Price 615 fTrT7 I-777-1 7
P. & P £0.55 Cr CDX,,..f

AUTOMATIC CYCLER UNIT
Th is unit generates stepping pulses (50V d.c.) at intervals of 6 pulses per r^mr,
to 120 pulses per min.-continuously variable. Can be used for Automatic
Stepping of one or more uniselector switches shown above. Price E12 50

P 8 P CO- 45

NEWMARKET PACKAGED AUDIO AMPLIFIER
PC1 150mW Audio Amplifier. Price tl 00 each. P & P CO- 10
PC10 Magnetic replay head amplifier supply voltage fiV O. c. Input impedance 150

Price CO IP each P 8 P CO 10

WE HAVE A LARGE RANGE OF CAPACITORS
AND RESISTORS. PLEASE SEND A STAMPED

AND ADORESSED FOOLSCAP ENVELOPE
FOR YOUR CATALOGUE

POST A PACKING OVER 0-FREE. OVER
El AND UNDER 12-15p. UNDER (1-10p

UNLESS SPECIFICALLY MENTIONED.
P. 8 P. U.K ONLY

JAMES SCOTT (ELECTRONIC ENGINEERING) LIMITED
CARNTYNE INDUSTRIAL ESTATE, GLASGOW G32 MB

TEL: 041.778 4206

NOTJUSTA RADIO BUTACOMPLETE
COMMUNICATIONS RECEIVER

BATTERY/MAINS
PO

WHAT RADIO PRICED AT UNDER £120
GIVES YOU SUCH A VARIED CHOICE

OF TRANSMISSIONS?

8 WAVEBANDS
The most exciting radio
ever!

Nov YORK
LONDON

MEXICO

+ 50p P. & P. or L 14.50
dep. + 50p P. & P. and 6
months at a (056.50). S

Picks up ALL THE USUAL BBC Programmes * All the new local radio
stations * Continental * World-wide transmissions * Pop Pi
* Radio Hans* * Aircraft * Shipping * Police * Taxis * RAC * AA
* Fire Brigade * TV Sound * Ambulances and 1,000s more.
THE BEST PORTABLE RADIO EVER MADE! We think so. What radio
priced at under L120 gives you such a varied choice of transmissions? As well as
the standard long and medium wavebands it has three short wave bands (includ-
ing the Marine and Trawler Band) AND NO LESS THAN THREE VHF
BANDS, truly a complete WORLD-WIDE communications Receiver. JUST
THINK! one minute you can be listening to your favourite BBC programme and
then-at the flick of a switch-you can tune into the control tower and hear a
"crippled airliner" being talked down to safety. Or listen to the trawlers
and ocean-going liners-Eavesdrop on the taxi -cabs, fire brigades, ambulances,
AA, RAC and 100s of other RT mobiles-even your local police!! Extensive
shortwave coverage can give you Australia, Pakistan, Luxembourg, North America,
Far East, etc., etc., you name it-it gets it! Manufactured by one of the world's
leading specialists in communications and TV equipment, each set carries a
FULL 3 -YEAR WRITTEN GUARANTEE. Beautifully finished in Teak
Wood and Stainless Steel-will add distinction to any living -room. Completely
portable I2in x 9in x 4in, using standard batteries-or can be plugged directly
into mains. 14 istors, 6 diodes, I thermistor, internal ferrite rod
aerial PLUS two 1 tel e is -with sockets for additional
aerials. Complete with beat frequency oscillator for the real enthusiast or
car aerials. Automatic Drift -Free Reception. Tone control. Fine squelch control.
Hi -Fidelity earphone for private listening, local DX switch. FREQUENCIES:
Long W 150-350 Kcs, Medium W 540-1605 Kcs. Marine 1.6-4 Mcs. Short WI
3.7-9 Mcs. Short W2 9-22 Mcs. FM (VHF) 88-108 Mcs. Aircraft (VHF) 108-136
Mcs. Public Service (VHF) 148-174 Mcs. THE ULTIMATE in communications
receivers-used by professionals and amateur enthusiasts all over the world.
INSTANT CASH REFUND if not overwhelmed by the superb tone clarity and
performance range.
Note: Ministry of Posts and Telecommunications state that a licence not generally
available to the public It required for the reception of Aircraft, Fire -brigade, Shipping, etc.

SCIENTIFIC AND TECHNICAL (PE12).
507-51 1 LONDON ROAD, WESTCLIFF, ESSEX

PCB's and KITS
For Designs Published in P.E.

All PCB's Fibreglass, Drilled, Roller -Tinned
(Circuit and assembly notes free with each PCB)

AURORA-Multichannel Sound Controlled Light
Designer Approved PCB's and Kits
S/C's (excl. SCR's), R's, C's, Pots, Cores. 8 Ch. [17.75, A. Ch. 610.15
Power Supply (will supply 8 channels), 02.85
PCB (4-Ein x I lin) holds Pre -amp and 4 chans., incl. pots, E2.35
PCB (4*in x 64in) holds PSU, Sync. Gen., 8 cores, 8 SCR's, 61.35

CALLERCORD-Automatic Answering Machine
Designer Approved PCB and Kits
S/C's, R's, C's Pots, Switches, Relays, T/former, L12.15
PCB (4in x 7*in) also holds edge-conns. and relays, LI.50
Parrot Tape Recorder, L695

DIG1-CAL--Details of PCB's on request
DOOR BELL YODELLER

S/C's, R's, C's, Pots, L4.20; PCB (3in x 31in), 90p
ELECTRONIC PIANO-Details of PCB's on request.
GEMINI PRE -AMP (Stereo set)

S/C's, C's, Pots, Maka-Sw's, -}W 2% MO R's, L13.45 (with 4W
5% CF R's, L10.75)
PCB (34in x 10fin) Stereo. Also holds Pots and Maka-Sw's, £2,10

GEMINI MAIN AMP (30W per Channel)
PCB (3fin 5fin) Stereo, LI.40. R's, C's, Pots (Stereo), 64.30

GEMINI POWER SUPPLY-PCB (2in x 4in) 75p. R's, C's, Pot, 1170
GEMINI STEREO TUNER-PCB (41in x 10in) as published,[1.80
LOGICAL RADIO CONTROL-PCB's as published, 60p each
MODEL SERVO CONTROL-PCB's as published

Servo -amps A and B, 60p each. Servo -amp C and Fail Safe, 50p each
MICROPHONE MIXER (April 1969)

S/C's, R's, C's, Pots, £2.90. PCB (31 in x 4*in) also holds pots, LI 40
PHOTOPRINT PROCESS UNIT

S/C's SCR, LDR, R's, C's Pots, Relay, Sw's, T/former, L7.60
PCB (34in x 54in) also holds Pots, Relay, Keyswitch, £1.20

SCORPIO CAR IGNITION-PCB as published, 95p
TAPE NOISE LIMITER-S/C's, R's, C's, Pot, PCB (Ilin x 3in) L240

Regulated PSU with PCB Or x2-) will feed 2 units 1340
ULTRASONIC TRANSMITTER-RECEIVER-Dual PCB (2-:<5}-)

75p. R's, C's Pot, S/C's (excl. Transducers) L240
VERSATILE LIGHT EFFECTS UNIT-One Ch. Sound to Light

S/C's (excl. SCR), R's, C's, Pots, T/formers, Keyswitch, 18.85
PCB (5ein x 54.in) also holds Pots, Sw, Tfformer (T/T7), LI.50

Other designs and PCB's available. S.A.E. for list.
U.K. orders 10p P & P. OVERSEAS P & P at cost.

PHONOSONICS
DEPT. PEI2, 25 KENTISH ROAD, BELVEDERE, KENT. MAIL ORDER

ONLY
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ATTRACTIVE

DISCOUNTS
ON VERY MANY ITEMS

WHEN YOU BUY FROM US

ELECTRIMITE
Electronic Component

Specialists
TRANSISTORS

-no range.
d.:trePi.°13. Highest

quality and reliability.
OP
0.04 AF139
0.24 AF239
0.87 BC107

.. 0.65 BC108

.. 0.10 BC109
0.10 BCI48

.. 010 BC177

.. 0.25 BC184L..
0.15 BC212L
0.15 BD13,
0.88
0.42
0.46

1N4148
IN5399
2N2646
2513055 ..
2N3702
2N3703
2N3704
2N31319
2N4286
2N4289
2N4443
2N5062
2N5088
2N1192
2N5195
2N6457
40361 ..
40362
40432
40512
40669
AC128
AD142 .

AD149 .

AD161
AD162

RESIST
Code Power Tolera

C 1/20W 5%
C 1/8W 5%
C 1/4W 10%
C 1/2W 6%
C 1W 5%
MO 1/2W 2%
WW 1W 10%

t1/2013
WW 8W 6%
WW 7W 5%
Codes: C carbon" ---

MO med.
WW

Values:
El2 denoteer
decade.. E2
nd their decades.

power rating, NOT nets
of resistor order.)

BV -4t4
Ae desk;. -
'Wireless 3f:t
special ea'
10 watt

Speaker un,
Pack Bat cs,613
linieh with ins

SIEMENS TF
0 6A-4000,
3A -400V, 609. \ 8811,

CARBON SKEL ON t
Small high quality, ty,'
COO, 1K, 2K2, 4K7,,
470K, 1M, 2M2, 5M,
mounting, tip each.
ZENEB DIODES 5% fifi
2.7V to 36V, 14p each;
1.5W: 4-7V to 75V, 48p each.
('lip to Increase 1.5W rating to 3 on
MINIATURE TOGGLE SWITCHES
2A /250V. DP/DT, 48D.

Sp
0.88
048

. 0.13
0.12

Minitron
DIGITAI,

IN'

Cocos'

.11 seg.
corn.

Indent
power

-9 from
Bement

give
height plus decimal point.

sot 8mA from 5V d.c. per
Ated number of alphabetical
"liable. In 16 lead DIL case

41.8.taNSMIt

ll
1 I

Wsn-sue

Catalogue No-6

.- ***

000 10.111. 1111.0..

Nat

SOLDERSTAT SOLNSDER
IRO

A. appointed distributors for well-known Elremet,
Wolf "Solderstat" irons, we offer this model HMEI in
16 or 24 watt, a.c. main., net EI.87

INFINITELY VARIABLE ;TEMPERATURE
CONTROLLED SOLDER IRON L920

DE -SOLDER BRAID
Per Oft length, net 50p.

NIPPIBOARDS
A useful board for circuit building.
Type IA. Single basic pattern 2.2' ; 1.7', 15p.
Type 2A. Two ptits. side by ride, Blip.
Type 2AS. Dual channel, SOp.
Tyne 9A. 3 ptne. side by side. 369.
T- AS. Dual channel, 2 above 2, 44p.

re in stock up to 10 patterns.

QUBLICATIONS
',icier Equivalents, 40p. Handbook

its (H. Ness), 40p. Radio &
ee .p,a data wall chart, 16p.

Tables, 20p. (Add 3p
I tight separately.)

It's more
than just
a catalogue -

and we give
you a 25p
REFUND VOUCHER

with it !
The Electrovalue Catalogue No. 6 (4th printing -96 pages) is as much a manual of valuable
technical information as it is a comprehensive, up-to-date catalogue of semiconductors,
components, accessories, materials, tools, etc. All items are brand new and to makers'
specifications. Prices are competitive, there are attractive additional discounts offered, and
now we include a refund voucher for 25p available for spending on orders for C5 or more.

Send 25p for latest Electrovalue Catalogue now, post free.

 Hundreds of today's most wanted
transistors with data and outlines

 Diodes, thyristors and tri-acs fully
detailed

 I.C's plus schematics, theoretical
and connection diagrams

 Slide and rotary potentiometers.
v knobs, plates, etc.

(521

MAINLINE AMPLIFIER
70 watt power amp mo

KITS
dule kit, 111.60 net.

supply kit, 16.50 net.

PRICES APPEARING IN THIS ADVERTISEMENT ARE
SUBJECT TO ALTERATION WITHOUT NOTICE.

ELECTROVALUE

 Technical

 Resistors and capacitors in very wide
ranges

 Siemens pot cores

 Connectors, switches, relays

 Transformers, solder irons, etc.

 S -Dec, T -Dec, mounting
boards

handbooks

_.1114:4210
NAIIWN,

0 014,./01.2.
0 056 each 4 .

ge-c-fr- s..........,./33;- 'N.

0 088; 0082; 04; 0.12; 0-15 each 4p.
0 18; 0.22 each Pp.
0 37,0 33: 69: 0.39; 7p: 0 47.8p: 0 56; 10p: 0.68, lly.
I prl, 18p.

TTL
Theis prices
are Welt.

1473) .. 469
(7474) . 46p

476) .. 411P
476) .. 469

80) .. 68P
) 87P

1.88
Up

1 (7490) . SOP
'99"\,(7491A) ..128

.2492) .. SSP
73) .. SOP

") 87p
1.48

r 1.64
45p
Up
48p
1 80
1 80It... 174

74193) 1.74

-f LINEAR I.C.s
709C,5, T07 39p

Tthi 4211

"TaMETERS
long spindle*.

16p; Single
Ilia. gang linear
i gang 4.7k13 to

22k13, 4750, 1M0
Up. Any type with

%liable in ranges

kNeflrfibination of P.20
none, pale 24D.

`TS

'15. No diettouni on item. marked
4rration reighout notice.

BAND PACKINGI;FRE. sae otherwise stated. Handling surcharge
110p on. orders under t2. Overseas orders: carr.
pd Joan ce charged at cost. U.S.A. CUSTOMERS are

'deed to contact ELECTROVALUE AMERICA, P.O.
- 27. Swarthmore. PA 19081.

ENQUIRIES FROM TRADE AND OTHER LARGE
QUANTITY BUYERS INVITED.

(Dept. PE 12) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TVV20 OHB
Hours: 9-5.30. Sat. 1 p.m. Tel.: Egham 3603 (STD 0784-3). Telex 264475
ELECTROVALUE LTD. -AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1966
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DISCOUNT

PRICES

I -N -T -E -R -L -0 -C -K -I -N -G
 PLASTIC STORAGE DRAWERS

g Ar '':-.-.-._ . . . _ _ -- e °- ----/:. of%1 0 iflo4/- Ajg)-1 italivir.
...-,-

0,0
010

f*_11 0'0
.61 -__-.1.-- Oil

Oil
010

e,0

Newest, neatest
system ever
devised for storing small
parts and components :
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !
SINGLE UNITS (ID) (Sins - 2Iins
21ins). £1.35 DOZEN.
DOUBLE UNITS (2D) (Sins . 4iins
2iins) E2.25 DOZEN.
TREBLE (3D) 42.35 for 8.
DOUBLE TREBLE 2drawers, in one outer
case (6D2), 43'65 for 8, EXTRA LARGE
SIZE (6DI) E3.30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders C5 and over DEDUCT 5°,0 in the L

Orders £10 and over DEDUCT 7r in the L

Orders L20 and over DEDUCT 10" in the L

PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under C5. Orders LS and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

5 SIZES
AU INTERLOCK

IVORVET
LI MOVE 0

)(Dept.PE12) 124 Cricklewood
Broadway, London, N.W.2
Tel. 01-450 4844

Vary the strength
of your lighting with a

Tr
JuL

t.

J,ATI ITCH

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt -4310. Kit Form £2.70
300 Watt -4210. Kit Form 1120

All plus 10p post and packing.
- Please send C.W.O. to:

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883

As supplied to H.R. Government Departments

BELLING LEE INSULATED TERMINALS. Red or
Black. 6 amp. mas. 109 Pair. pp 3111

BERCOSTAT WIREWOUND RHEOSTAT. 60 volt,
80011 25 watts, 2' dla. 258. PP 71P.
FINNED ALUMINIUM HEATSINK 9' x 11', Ready
Drilled. 205, PP diP
SMITHS CIRCULAR TAPE POSITION INDICATORS
Resetable, 50p, pp 5p.
G.E.C. 6 AMP 240 VOLT A.C. CIRCUIT BREAKER.
73p, PP 101P.
SUB MIN CROC CLIPS. Red or Black, insulated 4p.
MM. quantity, 6 pp. 31p.
GARRARD MAO TAPE DECKS: 111pe. 50v solenoid
operated brakes etc., Maine voltage motors 57.50
each. pp 21.23.
41' PLANNAIR FANS. Complete, capacitor. ex -
equip. 2,800 r.p.m. 2340. pp 40p.
ELECTRIC MOTORS, HOOVER OR CROMPTON
PARKINSON. 250v. Single Phase A.C.

h.p. 1,440 r.p.m. 13.25 pp 41.00
4 h.p. 1,425 r.p.m. or 2,800 r.p.m. 8876

pp /I 25
1 h.p. 1,440 r.p.m. 22.26 PP 759

AUDIO CONNECTORS
3 pin I)iu Plug ..
5 pin Din Plug A type, B type
2 pin Din Speaker Plug/socket
3 pin Inn Line Socket
3 -Snuff Jack Plug Screened ..
Standard Jack Plug ..
Screened Standard Jack Plugs ..
Stereo Jack Plug .

Screened Stereo Jack Plug ..
Phono Plugs:Red or Black 8p each.
pp on above Rents 3/p.

13p each

lop ..

10p
159
10P ..

105
16p .
159
18p

MAINS AEONS.
Red or Green. Site: 1' X 14' 16p, pp 34p.

LEVER ACTION P.0.1000 TYPE SWITCHES.
Lock 4 -pole changeover 16p, pp 31p. (ex -equip.)

Lock 2 Pole Changeover 10p PP 34p. (ex -equip.)

AUDIO LEADS
Screened Phono Leads 40" long, Ifip

8  5 mm JACK/3.5mm JACK 7' 6' long 400

15 -Pin Din A Type. 6 -PIN A TYPE. Approx 5' long
709. pp above items 51P-

MULLARD & MALLORY SCREW TERMINAL
CAPACITORS 4,500 01 64v. 7,10011140, . 50p each
20,000 30, 25,000 25v, 35,000 151. 90peach pp 10p.

MULLARD FULLWAVE RECTIFIERS
ii -40v. 15 amp. 75p pp 81p.

BELLING LEE 1.5 amp inline rubber covered
interference suppressor 25P PP Op.

RUBBER 8 PIN 5 AMP NON REVERSIBLE CABLE
CONNECTORS 20p pp 51p.

SOLENOIDS 12 VOLT PULL ACTION
2"x x r 40p pp 8p.
SIEMENS MINIATURE RELAY. Double pole
changeover dust cover/base 48v 2500 50p pp 5p new.

OMRON MK2 MIDGET POWER RELAY. 12v DC
Double pole Changeover. New. 70p pp Op.

STC MINIATURE RELAY 280 0 Perspex Cover
6-15v new, 35p pp 5p.

GARDNER'S POTTED TRANSFORMER 0-260v
Input: 18v 50010/n 50v 150 m/a, 6v 250 mia Output.
Size 3' x 21' x 21", 41-00, pp 20p. Re equip tested.
TELESCOPIC AERIALS
Chromed 7 closed 28' extended 6 section ball
Jointed base 235 pp Op new.

MULLARD 4 DM 160 INDICATORS In plaatio
holder/cover ex -equip. sire approx. If' x 0'
813P PP 8P.

PRINTED CIRCUIT BOARD/19 ACY 19's 10 01200
Diodes: 1 reed relay: 1 AZ 229 cenner ass. capacitor/
resistors. Power supply 22v 250 m/A DC. Output
240v. AC 21 pp 20p ex -equip.

TOGGLE SWITCHES. Single pole Double Throw
ex -equip. new condition. 60, dos. pp 13P-

PAINTON PLUG SOCKETS Type 159 eerie& working
voltage 350v AC/DC current max. 3 amp AC/DC
7 pin plug & socket 50p pp 6p. 15 pin plug & socket
II pp Op. 31 WAY PLUG & SOCKET. 61.60.
PO Op.

CASH WITH ORDER PLEASE

FIELD
ELECTRIC
LIMITED
3 Shenley Road,
Borehamwood, Herts.
Adjacent Elstree Mainline Station
Tel: 01-953 6009.

£7'25
Solve your communica
lion problems with this

4 -Station Transistor Intercom system master and
3 Subs), in deluxe plastic cabinets for desk or wall
mounting. CalPtalkdisten from Muter to Subs and
Subs to Muter. Ideally suitable fcr Business, Sur-
gery, Schools, Hospital, Office and Ilmne. Operates
on one 9V battery. Ontoff switch. Volume control.
Complete with 3 connecting wirt, each 6fift. and
other accessories. P. 1 P. 40p.

MAINS INTERCOM
No batteries -no wires. Just plug in the mains bar
instant two-way loud and clear communication.
On/off switch and volume control with lock system.
Price 11240. P. s P. 551, r.strs.

INTERCOM/BABY ALARM

sue,.

--- -£3.35
Same as 4 -Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting w ir.
Battery 14p. P. P 25p

10rrsistarrELEMONAPIRMR

£2.99
Why not boost
business effi-

ciency with this incredible Dc -Luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. (ln'
off switch. Volume control. Battery 14p extra. P. & P.
22p. Full price refunded if not satisfied in 7 day,

WEST LONDON DIRECT SUPPLIES IP51
169 KENSINGTON HIGH STREET, LONDON, W.8

TRANSFORMERS
DOUGLAS GUARANTEED

12 or 24 Volts
Output V. & Amps. Ref. No.
I2V x 2 250 mA x2 31T111 CS't
12V x 2 500 nil x2 31T213 CT't
12Vx2 1Ax2 MT 71 AT: ..
12Vx 2 2Ax 2 MT 18 AT ..
12Vx 2 3A x 2 MT 70 AT ..
I2VX2 4.402 MT 108 AT ..
12VX2 5.002 MT 7.2 AT ..

Price P. It P.
.. /0.91 9p

2897 13p
.. 21.48 24p
.. 12.04 30p
.. 1250 32p

4292 33p
/8.38 34p

30 volts. All tapped at 0.12-15-20-24-30V
Out- Ref. No. Price P.P. Out Ref. No. Price P.P.
put put)
Amps. 1 Amps.
500 mA SIT 112 CT; 1.12 15p 3A SIT 20 AT 2.64 32p

IA SIT 79 AT; 1'55 29p 4.0 SIT 21 AT 810 40p
2.4 MT 3 AT 2.23 Sop 5A 31T 51 AT 4.31 42p

60 volts. All tapped at 0-19-25-33-40-50V
500 mA MT 102 AT; 1-45 24p 3A 31T 105 AT 391 41p

IA 3IT 103 AT 2 00 32p 4A MT 106 AT 6 06 41p
2A 31T 104 AT 3.10 32p (IA SIT :07 AT 747 50p

60 Volts. All tapped at 0-24-30-40-48.60V
500 niA SIT 124 AT; 1'48 21p 21 31T 127 AT 318 41p

IA MT 126 AT 2.24 28p 3A 31T 125 AT 419 41p
AUTO -WOUND RANGE

Power Winding tapped at Ref. No. Prise P. & P.
output
20VA 0.115.210-240 MT 113 CT 10 .69 15p
75 VA SIT 64 AT 11.72 30p

150 VA 0115.200-220-240 MT 4 AT 12.15 31P
200 VA MT 05 AT 18.00 32p
400 V. Output at 60 HZ. Rel. ITS AT Price P. & P.
C -D Ignition system by It, M. Marston 1115 213P

Esq.
EQUIPMENT RANGE

Sec. Output (r.m.s.) Ref. No.
3-0-3 V. 200 mA MT 209 CO' t
9-0.9 V. 100 mA MT 13 C81

20-0-20
50 mA

MT 211 CfP't
12-0-12 MT 210 Cf31

0-2002 300 x 2
30 mA

MT 214 CT1
0-8-9 X 2 500 mA X 2 MT 207 CT.:
0-15-20 x 2 500 mA X 2 SIT 205 AT ;
0-15-27 x2 500 mA x 2 MT 203 AT
0-15-27 x 2 IA x2 MT 204 AT
10-12-0-12-20 700 mA (d.c.) MT 221 AT'

Price P. a P.
1080 Op
10 91 8p
10 91 8p
10.91 8p
1121 14p
11.46 20p
22.12 29p
12 46 29p
1842 30p
11.11 25p

AT indicates open universal fixing with tags; CT le
open 1T -clamp fixing with tags; CS Is open 1.7 -clamp
fixing with P.C. spills; with interwinding screen; 0 un-
tapped 240V Primary; I Primary tapped at 210-240V;
other Primaries tapped at 200-220-240V.
Over 200 types In stock through agents or direct. Send Inc
Het.

DOUGLAS ELECTRONICS INDUSTRIES LTD.
(Dept. MO. 61). Thames Street, LOUTH, Lincs.
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BI-PREEPAK
COMPLETE TELEPHONES

ER. G.P.O. NORMAL

HOUSEHOLD TYPE

ONLY 95p
POST /1 PACKING 35o EACH

a 45s

//".
TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 50p
POST & PACKING 15p

TESTED AND GUARANTEED PAKS
132 4 Photo Cells, Sun Batteries.

0.3 to 0.5V, 0.5 to 2mA SOP
879 4 IN4007 Sil. Rec. diodes.

1,000 PIV I amp. plastic 50p
B O I 10 Reed Switches, mixed types

large and small SOD
B99 200 Mixed Capacitors. Approx.

quantity, counted by weight awls
B 4 250 Mixed Resistors. Approx. rn

quantity counted by weight SOP
H7

H40

H9

H28

1-130

1-135

40 Wirewound Resistors. Mixed 50ptypes and values
20 BFY 50/2, 2N696, 2N11613,

SOPNPN Silicon uncoded TO -5 -.1'
2 OCP71 Light Sensitive

SOPPhoto Transistor
20 0C200/1/2/3 PNP Silicon

uncoded TO -5 can 59p
20 I Watt Zener Diodes,

Mixed Voltages 6-13-43V SOP

100 Mixed Diodes, Germ. Gold
bonded. etc. Marked and SOP
Unmarked

1438 30 Short lead Transistors,
NPN Silicon Planar types SOP

H39 10 Integrated circuits 6 gates 50,
BMC 962, 4 flip flops BMC 945 r

UNMARKED UNTESTED PACKS
B I 50 Germanium Transistors

PNP, AF and RF
B 66 150 Germanium Diodes

Min. glass -type
883 200 Trans. manufacturers re-

jects all types NPN, PNP,
Sil. and Germ.

B 84 100 Silicon Diodes DO -7 glass
equiv. to 0A200, 0A202

B 86 50 Sil. Diodes sub. min.
IN9I4 and IN916 types

1111 50 Sil. Trans. NPN, PNP
equiv. to 0C200/1
2N706A, BSY95A, etc.

146 40 250mW. Zener Diodes
DO -7 Min. Glass Type

HIS 30 Top Hat Silicon Rectifiers,
750mA. Mixed volts

1116 IS Experimenters' Pak of
Integrated Circuits. Data
supplied

1417 20 3 amp. Silicon Stud Recti-

SOp

sop

50p

SOp

sop

50p

SOp

50p

50p

fiers, mixed volts SOD

N20 20 BY126/7 Type Silicon Recti- rnfiers I amp. plastic. Mixed Jul.
volts

1434 IS Power Transistors, PNP, EA
Germ. NPN Silicon TO -3 avP
Can

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn any
0.ImA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
system.

El each

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

AC107 0-15
ACI26 0.15
ACI27 047
AC128 0.15
AC176 0.20
ACY17 0.20
AF239 0.30
AF1116 0.20
BCI48 0.10
BCIS4 020
BCI07 0.10
BC108 0.10
BC109 0.10
ISCI69 0.12
ISF194 0.15
8F274 0.10

BBFYSOSY2.5

0.15
0.13

BSY26 0.13
BSY27 0.13
ISY28 0.13
BSY29 0 13
BSY9SA 0.10
0C41 0.15
0C44 0.13
0C45 0.10
0071 0.10
0072 0.10
0011 0.13
003ID 0.13
0083 018
0C139 0-13
OC I 40 045

ip
0C170 0:13
0C171 0-23
0C200 04S
OC201 0.25
2N1302-3 0.15
2N13045 1317
2N1306-7 0.20
2N 1301-9 0.22
2N38 I 9FET 0.40
2N44I6FET 0.35

Power
Transistors
0C20 0.40
0C23 0-25
0C2S 045
0C26
0C28

0-
162250

0C35 1625
0C36 0.37
AD149 0.35
ALM° 0.75
25034 045
2N3055 0.40

Diodes
AAY42 0-10
0A95 047
0A79 047
0A8 I 047
0A95 047
1N914 046

POWER TRANSISTOR
PRICE BREAKTHROUGH!

Plutic Cased Silicon Power Transistors of
latest design. 40 watts and 90 watts.
PNP and NPN types. All types available
at the most shatteringly low prices
of all time. All are fully tested.
marked and guaranteed!

1-12 13-25 26-50
40W NPN 20p 113P 16P
40W PNP 2lp 19p 17p
90W NPN 24p 22p 20p
90W PNP 25p 23p 2Ip
PAKS of matched pairs:
MP40 40W + 40W 50p 48p 46p
MP90 90W + 90W 60p 58p 56

I s,

A CROSS HATCH GENERATOR
FOR £3.50!!!

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X -hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. This is a project in the September
edition of Practical Television.

This complete kit of parts costs
LIN, post paid.
A MUST for Colour T.V. Alignment.

Our famous PI Pak is still
leading in value for money.
Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

Please ask for Pak P.I. Only 50p.
10p P & Pon this Pak.

BI-PRE-FULK LTD

FREE CATALOGUE
F

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PREPAK
LISTS

I\

8 RELAYS FOR £1VARIOUS TYPES
P. & P. 2 5 p)

INTEGRATED CIRCUITS
1.12 13-25 26.50

Clocked Flip Flop, BMC93I 20p ISp 16p
Ex. 2/4 -input Buffer, BMC932 12p lip 10p
2/4 -input Expander, BMC933 12p I 1p 10p
Hex. Inverter, BMC934 12p lip 10p
Hex. Inverter, BMC935 12.p I 1p 10p
Hex. Inverter, BMC936 12p lip 10p
Hex. Inverter, BMC937 12p I 1p 10p
Decade Counter, BMC938 25p 23p lip
Div. by 16 Counter, BMC939 25p 23p lip
Hex. Inverter, BMC940 12p I 1p 10p
Hex. Inverter, BMC941 12p Ilp 10p
Type D Flip Flop, BMC942 20p ISp 16p
Ex. 2/4 -input Power, BMC944 lip I 1p 10p
Clocked Flip Flop, BMC945 20p lip 16p
Quad Inverter, BMC946 I 1p 10p 9p
Clocked Flip Flop, BMC948 20p 18p 16p
Quad Inverter. BMC949 12p Ilp 10p
Pulsed Trig. Binary, BMC950 20p lip 16p
Monostable Multivib., BMC951 25p 23p 21p
Dual J/K Flip Flop, BMC953 20p lip 16p
Dual J/K Flip Flop, BMC955 20p 113p 16p
Dual J/K Flip Flop, BMC956 20p lip 16p
Quad. 2 -input Power. BMC958 12p I 1p 10p
2/4 -input Gate, BMC961 12p Ilp 10p
3/3 -input NAND Gate, BMC962 I 1p 10p 9p
3/3 -input NANDGate,BMC963 12p lip 10p
Audio Amp. 3 -watts, L1.50 £1  40 [1.36

S1-40313
Linear Op. Amp, 709C 25p 20p 15p
Decade Counter, SN7490 65p 60p 55p

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 15p each I Now new low
16 pin type at 16p each I profile type.

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
8.P.1 Transistor Equivalents and

Sebstitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The Iliffe Radio Valve & Transistor
Data Book 9th Edition: 75p
Characteristio of 3,000 valves and tubes,
4,500 Transistors. Diodes, Rectiflerr and
Integrated Circuits.
Send for lists of these English publications.

AO= 1.111111111111.
ff Please send me the FREE BI -Pre -Pak Cawley..

11 NAME

IADDRESS

MINIMUM ORDER SOP. CASH WITH ORDER
PLEASE. Add 10p posc and pack., per order. I
OVERSEAS ADD EXTRA FOR POSTAGE

MI MIMI IN UM IM 110
DEPT. A. 222-224 WEST ROAD, WESTCLIFF-ON-SEX, ESSEX

TELEPHONE: SOUTHEND (0702) 46341
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Practical Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 20p extra. Semi -Display £7 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4A 4AD

BOOKS AND PUBLICATIONS

THE PICTURE BOOK METHOD OF LEARNING
BASIC ELECTRICITY 5pts £4.5o.BASIC ELECTRONICS 6pts E5.4o.BASIC TELEVISION 3pts £3.60

The quickest and soundest method of gaining mastery over these subjects.
The clear and concise illustrations make study a real pleasure. P. & P. included

Your Money Back Guaranteed. Free Illustrated Prospectus on request.
SELRAY BOOK CO., 60, HAYES HILL, BROMLEY BR2 7HP.

FREE
ELECTRONIC COMPONENTS CATALOGUE

*Everything from nuts and bolts to I.C.'s*

ALL YOU HAVE TO DO IS

PHONE
03-742 79033
Or write MAPLIN ELECTRONIC SUPPLIES
P.O. Box No. 3, Rayleigh, Essex ..Yo s.a.e. needed.

FOR SALE

MORSE MADE EASY!!
FACT NOT FICTION. It you start RIGHT
you will be rending amateur and commercial Morse
within a month (normal progress to be expected).

Using eclentifIcally prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it's an easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

Beginner's Section only 103.80, complete course 44.50
(Overseas extra) detail. only, 4p stamp. 01-660 2896
08HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

CATALOGUE NO. 18, Electronic and Mechan-
ical Components and manufacturers' surplus.
Credit vouchers value 50p. Price 23p, inclu-
ding post. ARTHUR SALL'S RADIO
CONTROL LTD., 28 Gardner Street, Brighton,
Sussex.

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

TELEQUIPMENT OSCILLOSCOPE and Audio
Signal Generator, 145. Can sell separately.
Tel. 01-289 0730.

EDUCATIONAL

GET INTO Electronics -opportunities for
trained men. Learn at home. Postal courses in
RTEB, City & Guilds, Radio, TV, Telecoms.,
etc. FREE informative guide: CHAMBERS
COLLEGE (Dept. R.104), Aldermaston Court,
Reading, RG7 4PE.

ENGINEERS -get a technical certificate.
Postal courses in Engineering, Electronics,
Radio, TV, Computers, Draughtsmanship,
Building, etc. FREE book from: BIET
(Dept. 11.4), Aldermaston Court, Reading,
ItG7 4PF. Accredited by C' ACC.

HI-FI EQUIPMENT

DISCOTHEQUE AND THEATRE EQUIP-
MENT. Custom built to 1,000W audio and
100kW lighting control. Made to measure
design service. Inquiries to Box No. 44.

SITUATIONS VACANT

MEN!
£50 p. w.

can be yours
Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct -from -
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £2500 p.a.
After training, our exclusive ap-
pointments bureau -one of the
world's leaders of its kind -intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London Computer Operators
Training Centre

E83, Oxford House
E87, Oxford Street, W.I.
Telephone: 01-734 2874

127, The Piazza, Dept. 5:87.
Piccadilly Plaza, Manchester I.

Telephone: 061-236 2935

WANTED

TOP PRICES PAID
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

PRACTICAL ELECTRONICS. Back numbers
wanted. B. W. II FGHES, 11 Henley Road,
Ludlow, Salop.

LADDERS

LADDERS, 24ift S9.80, carr. 80p. Leaflet
(Dept PEE), HOME SALES LADDER
CENTRE, Baldwin Road, Stourport, Worcs.
Tel. 029-93 2574.

SERVICE SHEETS

4- SERVICE SHEETS  MANUALS  BOOKS 4 -
SERVICE SHEETS OVER 12,000 SE RVICE SHEETS AND MANUALS IN STOCK

30p + Postage PLEASEsir:asten! E. oWrIncograR Arsc::
SERVICE SHEET
Catalogue 20p.

PR + R is P
£0 80 10p

NEW BOOKS & PUBLICATIONS
32. SIMPLE SHORT WAVE RECEIVERS by Data Publications Ltd. 140 pages
33. RADIO CONTROL FOR MODELS by Data Publications Ltd. 192 pages 12o

34. RADIO VALVE AND TRANSISTOR DATA 9th Edition by A.M. Ball. 340 pages C0.75 159

35. GUIDE TO BROADCASTING STATIONS 16th EditIon. 160 pages . . . ... 10.50 rio

36. TRANSISTOR AUDIO AND RADIO CIRCUITS by Mullard Ltd. 230 pages. New Edition. £1.80 Sr1

37. 1971-72 MULLARD DATA BOOK. Dam on Volvos & Semiconductors . . L0.33 7p

38. SERVICING WITH THE OSCILLOSCOPE by G.J. King. 176 pages
E

80 15p

39. PRACTICAL OSCILLOSCOPE HANDBOOK by R.P. Turner. 236 pages
40. MEASURING OSCILLOSCOPE by J.F. Golding. 272 pages

Lll 80 15p
i4 20 33p

41. QUESTIONS AND ANSWERS ON TRANSISTORS by C.Broven. 96 Page. LO 60 10p

42. SEMICONDUCTOR& BASIC THEORY AND DEVICES by I. Kompel. 272 pages L2.50 20p

43. UNDERSTANDING THE SEMICONDUCTOR be C.N. Matthews. 128 pages 00E 10p

Guide to Purchase & Operating. 239 pages44. TAPE RECORDERS by H.W. Holly*, at
r21

15p

45. PHOTO -ELECTRONIC DEVICES by J.B.Donco. 165 pages . . . . . L2.10 23p

46. AUDIO AMPLIFIERS by Data Publications Ltd. 128 pages. L0.55 10p

47. RAPID SERVICING OF TRANSISTOR EQUIPMENT by G.J. King. 160 pages L1.50 15p

48. BEGINNER'S GUIDE TO ELECTRICITY by Clement Brown. Assoc.Brit.I.R.E. L1.00 15p

49. BEGINNER'S GUIDE TO ELECTRONICS by Terence L. Squires. AMI ERE L1.30 15p

50. BEGINNER'S GUIDE TO TRANSISTORS by J.A. Reddihough . . . . £1.00 15P.

51. PRINCIPLES OF SEMICONDUCTORS by M.G. Soilage.. BSc.CEng.FIEE. 156 Pages L1.30 15p

52. THE PRACTICAL AERIAL HANDBOOK by G.J.King. 232 pages. . . . L2.70 20r
53. AERIALS by D.J.W. Snabberria. Practical Work. 110 pages . . . . . . L0.80 10p

54. ELECTROACOUSTICS: MICROPHONES, EARPHONES AND LOUDSPEAKERS.
55. MAGNETIC TAPE RECORDING by H.G.M. Sprott, BSc. FIEE. 368 pages

300 poems £4.50 30p
25p

56. MICROPHONES by A.E. Robertson, M.B.E., BSo. MI EE. 359 pages i£33.3°5 30e

57. THE HI -F1 AND TAPE RECORDER HANDBOOK by G.J. King. 304 pages L2.00 20p

58. PRINCIPLES OF AERIAL DESIGN by H. Pogo MSc. FIEE. 182 pages L2.50 20p

59. A.C. MOTOR CONTROL by R.T. Lythell. CEng. FIEE. 148 pages . . L2.80 20o
60. INTEGRATED a RCUIT SYSTEMS by D.J. Walter. 234 pages . . . L3.50 20p

61. SOLID-STATE DEVICES AND APPLICATIONS by R. Lewis. 264 pages £3.00 25p

62. GUIDE TO PRINTED CIRCUITS by G.J. King. 140 pages. 95 Illustrations.n. 15p

63. ELECTRONIC COUNTING CIRCUITS by Mul lard Ltd. 224 pages . . £1.40 15o

64. PRACTICAL INTEGRATED CIRCUITS by A.J. McEvoy and L. McNamara. 144 pages £0.90 12p

65. POWER ENGINEERING USING THYRISTORS VOL.1. by Mallard Ltd. 228 Pogo, £1.50 15p

Send S.A.E. far Free LISTS of Practical and Technical Books on Radio & Television now available to

BELL'S TELEVISION SERVICES
4 Albert Place, Harrogate, Yorks. Tel. 0423 - 86844 4

SERVICE SHEETS for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
etc., from Sp with free Fault -Finding Guide.
S.A.E. orders/Inquiries. Catalogue 15p.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 29066.

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
51 Maudland Bank, Preston.

1084 Practical Electronics December 1972



MUSICAL INSTRUMENTS

ELECTRONIC PIANO
Touch Sensitive Pedal Sustain

Adjustable Decay

Plug-in units for constructing 2, 4, 6 octave
ELECTRONIC PIANO. Also, Touch
Sensitive Percussion Units for Keyboard
Bass or add Piano Sound to existing organ.
S.A.E. details of these and other units.
To: DIGICHORD

Duffryn Glywd House
Elm Road, Tokers Green
Reading, Berks.

RECEIVERS AND COMPONENTS

COMPUTER PANELS
Panel contains 2 x Mullard 0C23 Transistors and
5 other Transistors, etc. 2 panels 50p p.p. 15P.
Panel contains 2 x Mullard 0C28 Transistors
2XBCY34, etc. 2 panels 50p p.p. 15p.
Assorted Computer Panels contain many
useful Transistors, Diodes, Trim Pots, etc.
4 Panels for LI post free.
Assorted Panels contain minimum of 10
integrated circuits, also Transistors, Diodes,
etc. LI p.p. ISp.
Electrolytic Capacitors UF/V. 2,000/35, 10,000
IS. 10,000/25, 12,500135. All at 30p each p.p. 6p.
2,000/50, 2,50050, 5,000/50, 10,000/50, 12,500,
50, 50,000/15 all at 40p each p.p. 10p.
Also available wide range motor start capacitors
also block paper, etc. Send your exact require-
ments.
Assorted miniature and subminiature Electro-
lytic Capacitors, 100 for 31.20 p.p. I 5p.

Mail Order only

XEROZA RADIO
I East Street, Bishop's Tawton, Devon

TV Line out -put Transformers
Replacement types ex -stock.

For " By -return " service, contact London
01-948 3702

Tidman Mail Order Ltd., Dept. PE,
236 Sandycombe Road,

Richmond, Surrey TW9 2EQ
Rectifiers and Frame out -put Transformers

also stocked.
Callers welcome.

DRY REED INSERTS

Overall length 1.85' (Body length I. 1"),
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. SUFI per
doz.; L3.75 per 100; £2750 per 1,000; £150 per
10,000, All carriage paid.

G.W.M. RADIO ,LTD.
40/42 Portland Road, Worthing, Suess 0903 34997

5-N -Channel FETs 3819E-f I
Full specification devices complete with circsit
details for building voltmeter, timer, ohm-
meter, etc.
Send 10p for full list of field effect transistors and
other top quality transistors available at bar-
gain prices.

REDHAWK SALES LTD.
45 Station Road, G ds Cross, Bucks.

MAIL ORDER ONLY

BRAND NEW COMPONENTS BY RETURN.
Electrolytic, IfiV nr 25V, I. 2.2, 4.7, II/ tads.,
Sip. 22, 47, 4p. 100, 5p. 50V, ip extra,
Subminiature bead -type tantalums, 0-1/35V.
0.22/35V, 0-47/35V, 1/35V, 2-2/35V, 4.7/35V.
10/16V, Sp. Mylar Film 100V, 0.001, 0.002,
0.005, 0.01, 0-02. 2p. 0.04, 0.05, 2ep, 0.068, 0.1,
3p. Polystyrene 63V, lOpf. 10.000pf., E12
series, 2p. Mullard miniature Carton Film
Reelstors, E12 series, third watt 112-10 Ma
8 for Sp. Insured postage, 8p. THE C.R.
SUPPLY CO., 127 Chesterfield Road, Sheffield.
88.

POLYSTYRENE CAPACITORS, 125V-100, 120,
130, 180, 220, 270, 330, 390, 580, 880, 820, 1,200,
1,300, 1,800, 2,200, 2,700, 3,300, 9,900, 5,800, 8,800,
8200, 901, 0012, 111p doz., post 10p. 0915, 9018,
0.022, 0027, 9033, 24p doz., post 10p.

COMPUTER PANELS, 5-BC108, diodes, etc., 4-
50p, post 10p. American panels, 4-55p, poet 12p.
Panel type 77311, 8 silicon translators, 40 diodes,
20p: 701B, 8 silicon transistors, 16 diodes. 12p,
post 5p each. For lists of other types and com-
ponents send large S.A.E.
UNIT WITH 4LA2 POT CORES + CAPE, 80p. post
159 LA2 ex. con ipt., 20p, new and hosed, 809, C.P.
ORP1! ON PANEL EX. EQUIPT., 359, C.P. M.C.
METERS 2 and 301, three ans., 21.05, poet 25p.
WIRE ENDED AEONS, 10-459, 20--75P, post 8p.
BANK OF FIVE WITH FIVE C407 DRIVER TRAN-
SISTORS, 45p, 0.P. Bank of 30 with 30 transistors,
62.15, C.P. NEW 46 WAY STEPPING SWITCH
WITH RESET for Illaina operation, 11.25, post 23p.
CROUZET GEARED SYN. MOTOR, mains operation
13 r.p.iii. ex!. al,. 75p, post 13p. VELODYNE
UNIT 7 ruin. valves, w.w. res. caps, etc., 35p, post
13p. IC. 7400 SERIES on panel(s). 10-75p, post
10p. NEW COIL PACK LMSW, 8 piano key, no
dope. 50p, post 20p. COPPER CLAD PAXOLDI,
single shied, J, x 3/in. 6 for 30p, post 10p.

ASSORTED COMPONENTS, 71h, 11.30, C.P.
ASSORTED COMPUTER PANELS, 21h, 1140, C.P.
MIXED POLYSTYRENE, S/MICA CAPS, 100-409,

MIXED TRANSISTOR AND I.C. FALL OUTS, 100
approx.. 18P.. CA'.

J.W.B. RADIO
73 HAYFIELD 110.4D, s O1,1 MID 0, LANCS.

tin,! Order ,,h1q

POTENTIOMETERS, carbon track, 10K,
100K, I meg. log. 2K. 50K lin. 9p; 250K,
I meg. log. with D!P switch. ISp; I meg./
I meg. dual (stereo), 25p, P. & P. Sp.
8 assorted potentiometers, 60p, post paid.
8 assorted presets, 50p, post paid.
TAG STRIPS, 30 assorted pieces, SOp,
post pa:d.

ROTARY WAFER SWITCHES, 6 mixed
types, 50p, post paid.
MIXED component selection of ex -com-
puter panels, potentiometers, tag -strips,
knobs, ,capacitors, wafer switches, etc.
£1.25, post paid.

WALKHAM ELECTRONICS
THE OLD MILL, COMMERCIAL ROAD

HORRABRIDGE, YELVERTON, DEVON

METERS, Motors, Relays, Valves, Electronics
At ROGERS FASCINATING ESTABLISH
MENT, 31 Nelson Street, Southport.

Arbour ClectrouirOltb.
EAST HANNINGFIELD INDUSTRIAL
ESTATE, Near CHELMSFORD, ESSEX

Telephone: Hanningfield 700
EX COMPUTER COMPONENTS

5 multi contact relays 25K ohm coil, SOp. P. & P.
10p. 8 micro switches, mixed, 50p. P. & P. 10p.
240V motor with governor and slipping clutch
90p each. P. & P. 20p. 2'5A Sin x
7Sp each P. & P. 10p. 5 printed circuits 4in x 4in.
approx. 100 semiconductors, SOp. P. & P. 10p.
Memory core stores ferrite cores 25 x 50
(1.50 each, 30 x 30 LI 90 each. P. & P. 30p.

300 mixed resistors/capacitors as new, 6Sp.
P. & P. Sp. Cable 14/0076 600V. 100 yds, 63p.
P. & P. 10p. Instrument cases, gin x 6in x 6in,
blue with white front panel, 11.60. P. 5. P.
25p.

SOUND SUPPLIES
(El nits) Co. Ltd.

P.A. EQUIPMENT. Marshall amps, instruments
and guitars, etc. TOA and Eagle amps and
accessories, Reslo mica, etc.
COMPONENTS. Resistors, capacitors, plugs,
sockets, cables, audio leads. semiconductors,
valves, vero board, etc., for the constructor.
Power packs and car droppers for the cassette
recorder or radio.
S.A.E. for list and enquiries. P.A. list 15p.

11 Smarts Lane, Loughton, Essex
Tel. 01-506 2715 Closed all day Thursday

Modern Computer Panels, with
TO5 and plastic transistors, 6 for El,
15p p. & p.

P/C Board S/S 5iin 5iin. 10 for
SOp -- 15p p. & p. Panel with 8 0C43

24 0A81, 35p. p.p.
Transformers, 7.5 + 7.5V app. 3A,
60p, p.p. 18-0-18V 200mA 24V
40mA 70p, p.p.
Brand New Min Jones Plugs and
Sockets, 6W, 30p; 8W, 40p; I 2W,
SOp; 18W, 60p; 24W, 7Sp. All pairs
p.p. 700 m/watt amp, 9V. 80 output,
El, p.p., with connections.
Transformers, 52-0-52V I A + 22-0-
22V 0.2A, E2, p.p. 34-0-34V 2A +
22 -0 -22V -2A, E2, p.p.

3EG I Scope Tube, new, E I IS, p.p.
U HF Tuners, transistorised, El 50,
p.p.

Veroboard 0.1 4in. 24in. 10 for 61
15p p. & p.

R.T. SERVICES (Mail order only)
77 Hayfield Road, Salford 6

NEW GUARANTEED DEVICES
ORDER WITH CONFIDENCE

MICROCIRCUITS: 709 88p; 710 86p; 773 135P; 741 28p;
748 87p; 8N 78013 (like ICI2)11.24; PET Op. Amp 24.28.
74 Series TTL: 00 169; 01 189; 02 18p; 04 18p; 08 111P;
10 16p; 11 81p; 2016p; 30 199; 40 16p; 47 11.85; 51 18P;
72 80p; 73 41p; 74 88p; 75 44p; 81 11.26; 84 Up; MI 41p;
90 72p; 91 61.21; 92 67p. RECTIFIERS 1 AMP: 50V
gip; 100y 4p; 200V 5p; 400V 6p; 000V 9p; 800V 12P;
1000V 14p; 3 AMP: 200V 11p; 400V 129. TRIAC 104
500V 8140. SCR 1-8A 600V 799; SCR 3.1A 400V 21.14.
TRANSISTORS: 2512928 RED 11p; OR. 7p; TEL. BP:
OEN, 9p; 2E3054 88p; 28305349p; 2N3819 28p; AC127.
128 10p; BC107B, BC108A, BC108C, BC109C all BP:
BFY50/51/52 10p; 0C44/45/71/72 12p; 0081 111p;
ME BERM; 0401 19p; 0402 18p; 0404-2 18p; 0411 18P;
0412 199; 0413 14p; 0414 24p; 1002 109; 1120 1811;
3001 16p; 4002 129; 4009 16p; 4101 10p; 4102 111/:
4103 109; 8001 12p; 8002 14p; 8101 14p; 8102 15P:
8001 149; 8003 15p; MEF 104 42p; MEL 11 Up; MEL 12
44p; MP8111 32p; MP8112 42p. IC Sockets 14 pin DIL
12p; SOLDERCONS 0.79 per pin. LED Panel Lamp Up.
Carbon 1W 5% RESISTORS 22 ohm to 92Meg. 19
each or 5p per 10 of one value. ZENER DIODES
0ZY88 Series 400n1W 3% 2 7% to 33% 8p.

JEF ELECTRONICS (P.E.12)
YORK HOUSE, 12 YORK DRIVE, GRAPPENHALL
WARRINGTON, WA4 2E.7. Mall Order Only. C.W.O.
P. St P. 9p per order. O/Seaa 85p. Discounts start at 10%
for 10 +. List Free. NEW FULL SPEC. GOODS.
MONEY BACK GUARANTEE.

KITS! KITS! KITS!
A new range of audio kits for discotheques,
groups, musicians, etc. All parts guaranteed
and full assembly instructions supplied.
REVERBERATION UNIT KIT
4 input 2 channel mix plus reverberation level
control, etc. Battery operated. 110.50 + 50p
P. & P.
100 WATT SLAVE AMPLIFIER KIT
A mains operated solid-state power amplifier
for P.A. applications. Delivers 110 watts into
6 ohm load. [20 + El P. & P.
100 WATT INSTRUMENT/P.A. AMPLI-
FIER KIT
A professional amplifier using plug-in printed
circuit boards. 4 input 2 channel mix with
high -lift treble and bass controls on each channel.
Separate master volume, etc. 330 + EI P. & P.
FUZZ BOX KIT
A compact battery operated unit with pre-set
fuzz/volume level controls and changeover
switch. 2310 + 25p P. & P.
SO U ND-TO-LIG HT KIT
An effects lighting control unit featuring
built-in amplifier and microphone. Modulates
up to 1500 watts of lamps. Sensitivity fully
variable. £830 + 50p P. & P.
The above kits are also available fully built and
tested. S.A.E. for full details. Mail order to:

REID ELECTRONICS
43 Seaton Grove, Newtastle upon Tyne NE6 SNP

SPECIAL OFFER. 100 mixed resistors. Pre
(erred Values 4W and iNV 111.25, including
postage. 2mF 250V WliGiOp each, including
P/P. ALEXANDERS, 16 Inverness Street,
London, N.W.I. Tel. 485 5322.
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PRECISION
POLYCARBONATE CAPACITORS

FRESH STOCK - FULLY TESTED
Close tolerance. High stability. All 83V d.c.

0.47/R: t5% 30p; *2% 40p; *I% 60p
1.0µF: *5% 40p; *2% 5010; *1% 605
210: *5% 502; *2% 80p; *1% 765
4.7AF: +5% 70p; ±2% 90p; *1%11.16
6'8AF: *0% 0bpi *2%1146; *1%61.60
100: E5%11.10; *2%11.40; el% 11.110
15pF: *5%91.60; *2%11!-10; *1%12.70
TANTALUM BEAD CAPACITORS. Values
available 0.22. 0.47, 1.0, 2.2, 4.7, 6.13µF at 35V,
10/X 25V, 15µF 20V, 224.X I 5V, 33/X 10y,
47/X 6V, 100pF 3V-all at 9p each; 6 for SOp;
14 for LI. Special pack 6 off each value (72
capacitors) LS.
NEW !-TRANSISTORS. BC107, BCI08,
BCI09. All at 11p each; 6 for 50p; t4 for LI. All
brand new and marked. Full spec. devices. May
be mixed to qualify for quantity prices.
POPULAR DIODES. IN914, 7p each; 8 for
SOp; le for LI. 1N916,9p each; 6 for SOp; 14 for
LI. 1544, Sp each; 11 for 50p; 24 for LI. All
brand new and marked.
NEW LOW PRICE -400 mW Z
Values available 4.7, 61, 7.5. 8 2, 9.1, 10. 11, 12,
13.5, I5V. Tol. ±5% at 5mA. All new and
marked. Price 10p each; 6 for 50p; 14 for LI.
RESISTORS. Carbon film 4W 5%. Range from
2.20 to 2'2M0 in Ell series, i.e. 10. 12, 15.
22, 27, 33, 39, 47, 56. 69. 92 and their decades.
High stability, low noise. All at Ip each; Sp
for 10 of any one value; 70p for 100 of any one
value. Special development pack -10 off each
value 2.211 to 2.2M CI (730 resistors) LS.
440V A.C. CAPACITORS. 0.1µF. size 14 -in X
fin. 23p; 0.25µF, size Ifin x fin, 30p; 0.47 and
0.5µF, size Ifin X fin, 3Sp; 1.0µF, size 2in X tin,
45p; 2.0µF, size lin X I in 73p.
SILICON PLASTIC RECTIFIERS 1.5A-
Brand new wire -ended D027. 100PIV at 8p
each or 4 for 30p; 400PIV at 9p each or 4 for
34p; 61:10PIV at 14p each or 4 for 50p.

Sp post and packing on all orders below L5.
V. ATTWOOD, DEPT. D3, P.O. BOX 6,

ALRESFORD, HANTS

Professional quality at budget prices!
using Range 500 mixer modules.
m.510 Microphone amplifier (6000), L4;
m.51I Equaliser (Bass & Treble), L4; rn.512
Ceramic amplifier. 13110; m.513 Line amplifier,
13430; m.514 Buffer amplifier, 43.60; E.400
Phase amplifier, L3.30; B.30 Booklet on mixing
circuits, 30p.
12p P. & P. Above 5 units free, above 10 units
15% discount.
Mixers and Effects equipment built to order.

CRAIG AUDIO EQUIPMENT
54 Charles Street, Herne Bay, Kent

FORTRONIC
IS EXPANDING
I/C Patchboard Kit L5

I/C Test Clips
Extended range of 7400 Series I/Cs.
Development Kits of Carbon Film

Resistors.
Range of 6v lamps and lampholders

(4 different colours).
Neon instrument cases and cast

zinc boxes.

Send s.a.e. for full lists
FORTRONIC (FIFE) LTD.

13 Knowehead, Crossford, Fife

100 WATT AMPLIFIER
Fully protected, transformerless, 9 transis-
tor circuit. Input 500 mV. Output into
8 ohms. 0.1% distortion.
Printed circuit board and full instructions.
LI45p + 10p P. & P. S.a.e. for list of
component bargains.
EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14. (Mail order only)

MINIATURE CARBON FILM RESISTORS
%, 4W, fW, 4W, E12 Series. 22ohm to
Mt3. 10 for 7p. 50 for 30p. Mixed value

and wattages to your choice. ELECTRONIC
COMPONENTS, Lake Bargain Centre, 113
Park Road, Didcot.

RADIO & TELEVISION AERIAL BOOSTERS
112.96, five television valves asp. SOp bargain
transistor packs, bargain 11 resistor and cap-
acitor packs. UHF -VHF televisions £7.50.
Carr. I1-50. S.A.E. for 3 leaflets. VELCO
ELECTRONICS, Bridge St., Ramsbottom,
Bury, Lanes.

REED UNITS
Contains 31 l4A 250V
reeds mounted round a

drum with magnet inside,
also resistors sockets, etc.,
LI (25p); 2 for L1.65 (35p).
BCI07-8-9 Sp, 14 for El ;
2N 3055 35p; pA741C 25p;
i.cA709C 25p. Ferric Chlo-
ride, I lb, 4dp (I5p), 1011,

13.5° MI.. 25V I
lacAcir4 :1265; 22050V0 81T5V31Z; dow.4°-"tio +

350v 10p, 10 for 75p lep). Reistors: 300 5% sop
(15p). 200 5% Hi -Stabs 60p

Resistor,
100 I and 2%

60p (10p); 100 Metal Oxide 60p (9p), one of each
pack L2 (25p). Tape Amplifier, 4 valve, 20pV i/p
2W o/p, with speaker and case, L3 (el).

GREENWELD (PE3), 24 Goodhart
Way, West Wickham, Kent

Telephone 01-777 2001
Post in brackets, small parts 3p. S.A.E. List

1511111115 Eii0131111111M11

All Brand New. Money Back
Guaranteed. Past Service.
5V DIGITAL INDICATOR
0-9DP, with socket and red
Filter 61.46, NIXIE 992
IC GAB DETECTOR. Smoke,
Butane, Vapour, etc. 18.19,
data 9p. ULTRASONIC TRANS-
DUCER. Transmit or receive,
18. LIGHT EMIT DIODES.
Visible red/panel clip/data, 39P.
INFRA RED (invisible beam), 11.19.

1E digital clocti
28 pin DIL 12/24 hr. 4/6 digit,11140, data 9p.
PW Texan Kitiless chassis, 18149. PARS: Res, BOp;
lc/semiconductor, 18. All cape, 62.49; Transformer,
62.137; TIP 41/42, pair 11.70; 741/748, 89p ea.
INTEGRATED CIRCUITS with data. 741 op. amp.
DIL, 30p; 709 T05, 81p; DIL, 28p; 710, Up;
748, 87p. Photo Detector/amp, 44p.
Voltage Regulators: 15 amp., 5 to 20V. 1147; and
723, 59p; 535 TIMER/stab oscillator, 61.19. Audio
amp., 3.2W, 1124 Dual Preamp., 61437. MC1810P
MPX Decoder for any FMRX, 1249.

BRANDED

/4/ 1 FULL RANGE
TEXAS/ITT etc.

Gates, 7400/1/2/3/4/3/10/20/30/40/50, etc., 16p;
7413. 29p; 7470/72, 302; 7473/74/76, 402; 7447,
21.50; 7490, 59p; 7492, 99p; 74121, 40,; 74141, II.
DIL SOCKETS, high or low profile, 14 or 18 pin, 182.
SEMICONDUCTORS
2/18055, 405. BC107, Sp. BC108, 7p. BC109, 84.
AC125/6/7/8, AC127/8, AC187/8, AF117, 162,
AD161/2, 85y; BC187/8/9, 17p; BC177/8/9, 15y;
BC182/3/4, 8p; BC212/3/4, 9p; BCY70, 184;
BFY50/51/52, 17y; TI843 UJT, 29p; 2N708A, 12p;
FIT 2E3819, 88p; 2512928 0. Y., 9p; 2N3053, 172;
2N3702/3/4/2/6/7, 11p; 2513708/9/10/11, 99.
lA RUTS: 50V, 4y; 400V, Sp; 50V Bridge. 29p.
1N14/8, Sp; 0A81/91, 7p; 0A200/202, 10p.
OOZES: BZY88 400r0W, 11p; 3.1V/10W, 29p.
400V SCE's: 1A, S3p; ZA, 49p; 4A, MP.
NEW: BC204/3/6/7/13, lip; 2N3414/5/6/7, 182

iqn TTL

Calculator
8 DIGIT. 4 FUNCTION.
Fully built. Year Guarantee. 139 data S.A.E.
CAPACITORS: 25/30V Electrolytic.
10/50/100µF, 6p; 200/500/X, Bp; 1,0001.X, 111p.

DISC: 22pF thro' to 0.047µF, Sp; 001 to 0,
RESISTORS ENV 5%, lip, PRESETS 0.25W, 6p.
VERO ley/882, etc., DIN plugs, 182; sockets, 9p.
Stereo Amp. in case, 914.97. Light Dimmer, U.
ELECTRONIC: CAR IGNITION KIT, 9847.
FREE CATALOGUE, S.A.E., Data Sht., Bp each.
CWO. P. a P. 7p, Oversee. 86p. Discount 10 + 10%.

P.O. BOX 89. BRACKNELL. BERKS.

VERNITRON CERAMIC RESONATORS for
1.f. filtering. FM4, 107MFIz (bandwith
235kHz), matched pair, 11.50. 455k1iz types:
TF-01A, 38p; TO -02A, 45p; TF-04 442, 40p;
TFN-3A kit, 21.150; TFN-3ADX, 111.60;
TF-2D5, 40p. Data supplied with orders.
Mail order only, U.K. post bp. AMATRONIX
LTD., 396 Selsdon Road, South Croydon,
Surrey, CR2 ODE.

MISCELLANEOUS

YOUNG SCIENTISTS
and not -so -young, whether beginner or
advanced-we offer a range of over 35
SUPER projects.
Have you ever wanted to build A
MACHINE THAT LEARNS? Or perhaps
make a TEACHING DEVICE! Maybe you
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about a
"Thing" capable of REPRODUCING
ITSELF? Whatever your electronic turn -
of -mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science -fiction -
world of BOFFIN.
GET YOUR CATALOGUE - SEND JUST
15p NOW! (S.A.E. for details).

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

CIRCUIT BOARD ETCHING KITS, full
instructions, 1145, c.w.o. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
Herts.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower BeedIng 236.

CONSTRUCTION AIDS. Fascia panels, (Bali,
nameplates in etched aluminium to individual
specification. Sheet aluminium, printed cir-
cuits-drafting tapes, negatives supplied,
boards manufactured, singles or small runs.
Copper clad laminate supplied. Hardware
for constructors. S.A.E. details. RAMA R
CONSTRUCTOR SERVICES, 20 Shelbourne
Road, Stratford -on -Avon. NVAruks.

LSI Clock
At last BYWOOD can offer the amateur con-
structor an LSI Digital Clock chip. This MOS
chip is built into a 28 pin package. Control
inputs to the device select 50 or 60 Hz opera-
tion, 12 or 24 hour display, 4 or 6 digit output.
Outputs are multiplexed BCD or seven segment
lines plus digit select lines. Input controls
enable rapid time setting and high currents
limit the external component count.

Basic chip BYWMM531 I L11.50 pp
12p.

INWOOD
ELECTRON ICS

181 EBBERNS ROAD, HEMEL HEMPSTEAD, HERTS.

RUN YOUR
TAPE RECORDER
OFF
A.C. MAINS
Mains unit supplied complete
and ready to plug into your f2.50
cassette recorder. (State volt-
age, model and plug required.) P. & P. 15p
Also available for single outputs 6V, 9V, 12V,
13V, 42. P. & P. 15p.

R.C.S PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.17

Build the Mullard C.C.T.V. Camera
Kits are now available with comp-
rehensive construction manual
(also available separately at 65p.)
SEND 5 X7 S A E fOR DETAILS TO

CROFTON ELECTRONICS
15/17 Cambridge Road, Kingston -
on Thames,Surrey KT1 3NG
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NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE-
has obvious applications for SCHOOL PROJECTS.
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.
GET YOURS! SEND L5 50 NOW (S.A.E. for details)

TO: 'BOFFIN PROJECTS'
DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

BEST EVER-INTERNATIONAL
230 VOLT A.C. " MAINS " PER-
FORMANCE from 12 volt car battery.
R.C.A. INTERNATIONAL 230 volt
A.C. POWER UNIT. Wonderful
230 volt a.c. performance with low
battery drain. Marvellous for A.G.
FLUORESCENT LIGHTING and
hundreds of makes and types of 200/240
volt A.G. and UNIVERSAL A.C./D.C.
APPLIANCES. Can be used for re-
charging battery by using an ordinary
motorist's 4 amp battery charger.
Total weight of unit 21 lbs. New
improved model only 66.90, plus LI
delivery. C.O.D. with pleasure. 7 days
approval against cash.

Dept. PE BROADWAY DISTRIBUTORS, The

Generator Centre, House of Time, 273

Broadway, Rossall, Fylde, Lancs.

METER REPAIRS. Ammeters. volt nutrs.
etc. Sim(' In NIETE

1.1'. I ItS, Itna(1,

CHROMASONIC ELECTRONICS is well and
ing at 51i Fortis Ii moi hued, London.

N I() 3II N. 411 -page jllOstralyd entalogni. 20p
/St FYI',

FIBRE OPTICS
FLEXIBLE LIGHT PIPE used to convey light to
inaccessible positions for inspection, panel
indicators, photo -electric and other applications.
FIBROFLEX Type 1 glass fibre flexible light
conduit 1.14 mm active dia. bundle sheathed in
P.V.C. Prices per metre (U.K. post free): 1-4,
70p; 5-9, 55p; 10+, 40p. 25 metres g6 per reel.
CROFON (Trade mark of Du Pont) Type 1610
plastic flexible light conduit now available.
64 filaments. Active dia. 1.80 mm.
Prices per metre: 1-4. 1110; 5-9, El; 10 +, 80p.
25 metres 116 per reel.
Send S.A.E. for full range of products, price list
and literature.

FIBRE OPTIC SUPPLIERS
P.O. BOX 702, LONDON W 10 6SL

CAPACITORS FOR DISCHARGE IGNITION
We stock a range of 440V a.c. capacitors specially
designed for use in popular ignition systems as
the main discharge capacitors. Approved by the
designers of "Scorpio" and also suitable for
systems described in P.W. and W.W. More
reliable than 1000V d.c. (300V a.c.) units in
common use.
047 or 0.5µF fin x tin 35p each; I µF 2in
fin 45p each; 2/./F 2in x lie 75p each: Post
and packing Sp per order.
V. ATTWOOD, P.O. BOX 8, ALRESFORD, HANTS

ELECTRONIC MUSIC
CIRCUIT ASSEMBLIES for all your music
projects, ready -to -use modules ideal for Syn-
thesisers, Sound Effects, Organs, Instrument
modifiers.
CHOOSE from over 25 circuits, including our
new range of I -C designs for Synthesiser work.
OUR CATALOGUE contains full technical
details, explanations and definitions, suggestions
for projects, and discount price details.
OUR PRICES are the lowest in this field and
represent unbeatable value for money.
Send only 20p for our latest catalogue:

TAYLOR ELECTRONIC MUSIC DEVICES
GREYFRIARS HOUSE CHESTER

CALCULATOR
KIT

COMPLETE- ONLY
S.A.E. FOR DETAILS

IDEAL FOR
CHRISTMAS

£39 + 7Sp
P. a, P.

LSI CHIP, 8 DIGIT LED READOUT
PRINTED CIRCUIT BOARD, PLASTIC CASE
POWER SUPPLY, KEYBOARD, ETC.
CONSTANT, FIXED OR FLOATING DECIMAL

ALSO-SINCLAIR EXEC L69.00
RAPIDMAN 800 L32 00
ADVANCE MINI (45 00

EMIJODD
ELECTRONICS

181 EBBERNS RD , HEMEL HEMPSTEAD, BEETS

Versatile

10 in
ONE
MINI -LAB :

 AC and DC Voltmeter Audio
Generator  Ohm Meter  Resistance
Substitution Capacitance Substi-
tution  DC Ammeter  Battery Supply
 RF Signal Generator  RF Field
Strength Indicator. £11 " 25This new, unique instru-
ment combines all you
need for testing. Guaran- plus 25pp.&p.
teed, money back if not satisfied.
Cash with order or write for illustrated data
sheet to:

R.S.L. COMPONENTS (Dept. PE2 )
Crickelfield Lane, Bishop's Stortford, Herts

P.E. GEMINI. Etched aluminium fascia
panels as detailed in latest. publication.
Printed circuit boards and other items.
S.A.E. details. RAMAR CONSTRUCTOR
SERVICES, 29 Shelbourne Road, Stratford -
on -Avon, \Varwicks.

FOR ALL your Electronic Component require-
ments. Send for free list to B.C. ELECTRONIC
SUPPLIES. 7 Regent Road, Huddersfield,
H D1 4N

RECORD T.V. SOUND using our loudspeaker
isolating t ransfiirnier. Provides safe con-
nectioii fi, recorder. Instructions included,
S1 post free. CROW -BOROUGH. ELEC-
TRONICS (1'.E.), Eridge Road, Crowborough,
Sussex.

EXPERIMENTERS! Hundreds unusual items
at GRIMSBY ELECTRONICS, Lambert
Road, Grimsby, Lines. Catalogue 5p.

12 VOLT
FLUORESCENT LIGHTS

las Illustrated)

Beat power cuts. Be independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where 12v is available.
Guaranteed for six months. Ready to use at:

12ins. 8 watt £3.60 post paid
21ins. 13 watt L460 post paid

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE. Callers
welcome. For lists or enquiries, large.s.a.e.

CHRISTMAS GIFTS

PRIVATE - FOR WIVES ONLY
Men arc hard to please at Christmas time. Your
husband is an electronica man, so why not give kiln
an original gift of top quality that he knows he will
appreciate with all your love. We have arranged
specially for readers' wives (and mums) a superb
RIFT PACK of the popular types of NIP.E-BOA
printed circuit assembly components as described in
the October Jamie.

The OM Pack includes five different standardised
printed circuit boards all ready to use, goldplated
edge connectors, handles, can ting and
details on how to make the best use of them Is a
fully Illustrated brochure. Ile will be able to make
several of the published designs on theme hoards
very easily with the layout planning chart included.

The total retail value of these components Is 14.24,
but because we know that he will be pleased with
such an original idea, we are offering all these for
Christinas in an attractively styled presentation
wallet for only 53-95. Due to heavy demand, we
suggest that you semi your order before November :10
to guarantee delivery before Christmas IP.O.
permitt ing I. We shall mark your parcel PR I V AT E
if you wish. Write now I:,

NIP ELECTRONICS, P.O. BOX II
Beaconsfield Road, St. Albans, Herts.

If you have difficulty in
obtaining

PRACTICAL
ELECTRONICS
Please place a regular

order with your newsagent
or send I year's

subscription (£2.65) to
Subscription Department,

Practical Electronics,
Tower House, Southampton

Street, London WC2E 8QX
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BUILD A

PROJECT 'X' SYNTHESISER

Typical Simplified Synthesiser

MAN-SIZED ROBUST PATCHBOARD
MAKE A "PATCH" AS IF YOU MEAN IT.
"K -L -O -N -K" and it's MADE!
No fiddling with fragile patch pins. No cables.
Countless possible combinations giving FULL
RANGE EFFECTS. Keyboards available for versatile
"live" use.

Precision Voltage -controlled Oscillator
VCO-2 gives SINE, TRIANGULAR and SQUARE outputs,
and is stable ! 1 volt/octave control. Single £22 each.
Matched and tracked £25 each.
SHE -1 SAMPLE, HOLD and ENVELOPE module gives
sustain and variable env. to VCO signal. £15.

using Dewton (Regd. Trademark)

PROFESSIONAL MODULES
CASH SAVINGS
by buying modules and parts in bulk!
All modules are available separately:
Ring Modulator RM2, £8. Voltage -controlled
Oscillator VC01, £10.50, giving sawtooth and square -
wave outputs. Envelope shapers, ES1, self -
triggered or ES2 keyboard -triggered, either type
£13. White noise type WN1, £7. Voltage -
controlled amplifier VCA1, £11. Voltage -controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage -controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls L450.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments
in electronic sound effects/ Ask any of our customers. See our products in the music stores, too. Suppliers of
special equipment to a leading group. Our modules are used in professional equipment!
Send s.a.e. for synthesiser details or send 15p for full catalogue of our famous musical effects.

D.E.W. LTD. 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

POTENTIOMETERS Lin or Log, 12p; with DP switch,
23p; Dual ganged, 36p; Special offer 5K with DP switch,
159; WAVECHANGE SWITCHES, 22p; Special offer
miniature, 4p, 3W 16p. AMPLIFIERS: 1 Valve (ELM), £3;
IW Transistorised, £1; 10W Transistorised, £3.75. JB3
Junction Box, £1.20. Sin Plastic Libraty Cases, 10p. 500pA
TUNING METERS, 50p. CARTRIDGES: Compatible
ACOS GP91-3SC, 90p; Stereo GP93-1, £115; Ceramic with
Diamond Stylus, £1.80. CAPACITORS: 100mF 25V, 59;
220mF 25V, 5p; 400-200-50-16mF 300V, 30p; 0.1 500V D.C.
300V a.c., 34p.

MINIATURE INDICATOR LAMPS (5 colours), 11p; 6V
or 12V Bulbs for above, 4p. MAINS NEONS panel mounting
(red, green, clear), 15p. 100 MIXED RESISTORS, 45p.
ROTARY SWITCHES (on/off) 250V 2A, 10p. PLUGS:
Jack Standard, 10p; Screened, 13p; 2.5mm and 3.5mm, 6p;
Screened, 89. HEADPHONES: High Impedance (2,000
ohm), 90p; STEREO, 8 ohm. £1.95; STEREO 8/16 ohm
£2.10.

MICROPHONES: Lapel 28p; ACOS MIC. 45, 90p; Dual
Impedance, Dynamic 600 ohm and 50k, £4.50. RECORDING
TAPE: 5in LP 900ft, 45p; 5fin L.P. 1,200ft, 60p; 7in L.P.

1,800ft, 81p. RESISTORS carbon film 5%, lip. ALUMINIUM
CHASSIS from 6in x 3in to 16in 10in all 2iin deep.
Transistors, Rectifiers, etc.

Large S.A.E. for list No. 4. Special Prices for quantity
quoted on request. Add 10p for P. & P. on orders under £5.

M. DZIUBAS
158 Bradshawgate, Bolton, Lancs. BL2 1BA.

FERRANTI
SEMICONDUCTORS ...COMPARE OUR PRICES

Transistors ZTX 320
ZTX107
ZTX108
ZTX 109
ZTX 114
ZTX300
ZTX 302
ZTX304
ZTX3I0
ZTX3 I I

ZTX312
ZTX3I3
ZTX314

8p ZTX330
7p ZTX33 I

10p ZTX500
20p ZTX502
10p ZTX504
15p ZTX5I 0
19p ZTX530
8p ZTX53 I
9p ZTX550
9p BF559

10p BFS60
lip BF561

Postage and Packing 10p.

28p BFS6 I .. 19p Z5176
13p BFS96 .. 13p Z5178
14p BF597 .. 21p Z5270
10p BFS98 .. 18p Z5271
15p ZS272
39p DIODES ZS274
15p ZSI40 22p ZS276
19p ZSI41 39p
20p Z5I42 30p
15p Z5170 9p
13p Z5I71 Ilp
18p ZS172 14p
18p Z5174 15p

2Ip
34p
10p
14p
16p
17p
23p
33p

P.E. PIANO
Semiconductor
Special Offer

Send S.A.E.
fcr Price List

Free above a. S.A.E. for full list

VALENCE ELECTRONICS
134 UNION STREET, ASHTON-U-LYNE, LANCS.

COLOUR T.V.
19" Tube £125 - 25" Tube £180

COMPLETELY OVERHAULED-SIX MONTHS' GUARANTEE
-VARIETY OF MAKES AND MODELS

FABULOUS WINTER VIEWING:
MONOCHROME

UHF - SINGLE STANDARD - PUSH BUTTON TUNER
20" Tube £.3495 - 24" Tube £44.95

Carr. t ins. L2-50. Famous make D/S chassis-Thoroughly overhauled-Fitted
with "Square Screen" tube-Transistorised "Push Button" tuner-Fitted in
an attractive cabinet, refinished in a choice of teak. walnut, or mahogany

veneers (state 1st and 2nd choice)
12 month written guarantee with every set-Leaflet and copy guarantee sent

on receipt of your stamped, self addressed envelope
The above models can be seen working in our Langley showroom.

Workingand overhauled BBC 2 TV'S (Ferguson 900 and similar sets) L2.0 carr L2

SUMIKS (P.E.), 7 HIGH STREET
LANGLEY, WARLEY, WORCS.
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Over ISO ways
to engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon below. Mail it
to B.I.E.T. and we'll send you full details and a free book. B.I.E.T.
has successfully trained thousands of men at home - equipped
them for higher pay and better, more interesting jobs. We can do
as much for YOU. A low-cost B.I.E.T. home study course gets
results fast -makes learning easier and something to look forward
to. There are no books to buy and you can pay -as -you -learn.
Why not do the thing that really interests you? Without losing a day's
pay, you could quietly turn yourself into something of an expert. Com-
plete the coupon (or write if you prefer not to cut the page). No obligation
and nobody will call on you . . . but it could be the best thing you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that my applica-
tion for Associate Membership had been approved. I can honestly say that this
has been the best value for money I have ever obtained - a view echoed by two
colleagues who recently commenced the course".-Student D.I.B., Yorks.
"Completing your course, meant going from a job I detested to a job that I
love, with unlimited prospects".-Student J.A.O. Dublin.
"My training with B.I.E.T. quickly changed my earning capacity and, in the
next few years, my earnings increased fourfold".-Student C.C.P., Bucks.

RHOaffrae YOURSELF F-----11
These letters - and there are many more I

the rewards that come to the man who'
has given himself the specialised know-
how employers seek. There's no surer way II
cf getting ahead or of opening up new
opportunities for yourself. It will cost 
you a stamp to find out how we can
help you. Write to B.I.E.T. Dept, 838,

Aldermaston Court, Reading RG7 4PF

on file at Aldermaston Court - speak of

BIET

This FREE 76 page
book can put you on

the road to success
through a al ET. Home

Study CourserCiloose

your subject now

MECHANICAL
A.M.S.E. (Mech.)
Boiler Inspection

& Operation
C & G Eng. Crafts
C & G Fabrication
Diesel Eng.
Eng. Inspection
Eng. Metallurgy
Inst. Eng. & Tech.
Inst. Motor Ind.
Maintenance Eng.
Mechanical Eng.
Sheet Metal Work
Welding

ELECTRICAL &
ELECTRONIC
A.M.S.E. (Elec.)
C & G Elec. Eng.
C & G Elec. Inst.
C & G Elec. Tech.
Computer Elect.
Elec. Maths
Elec. Science
Electronic Eng.
Electrical Eng.
Install. & Wiring
Meters

& Measuring
Instruments

MANAGEMENT &
PRODUCTION
Automatic Control
Computer Prog.
Electronic Data

Processing
Estimating
Foremanship
Inst. Cost & Works

Accountants
Inst. Marketing
Management
Metrication
Motor Trade Man.
Network Planning
Numerical Control
Operational

Research
Personnel Man.
Planning Eng.
Production Eng.
Quality Control

Coaching for ma
including HNC.

Man. Prod.--cont. Constructional-cont
Salesmanship
Storekeeping Building Drawing

Building ForemanWork Study Carpentry & Join.Works
Management Civil & Municipal

Engineering
DRAUGHTSMANSHIP Constructional
A.M.I.E.D. Engineering
Design of Elec. Construction

Machines Surveyors
Die & Press Tool Institute

Design Clerk of Works
Electrical Council Eng.

Draughtsman- Geology
ship Health Eng.

Gen. Draughts- Heat & Vent.
manship Hydraulics

Jig & Tool Design Inst. of Builders
Technical Drawing Inst. Clerk of Works
RADIO & TELE-

Inst. Works &
Highway Supers.

COMMUNICATIONS Painting & Dec.
Colour TV Public Hygiene
C & G Radio/TV/ Road EngineeringElectronics Structural Eng.
C & G Telecomm. Surveying

Tech.
Prac. Radio & Elec. GENERAL(with kit) Agricultural Eng.Radio Amateurs Council of Eng.Exam. Inst.Radio Servicing Farm Science& Repairs General EducationRadio & TV Eng. Gen. PlasticsTransistor Course Pract. Maths
TV Main. & Serv. Pratt. Slide Rule
AUTO A AERO Pure & Applied

A.M.I.M.I. Refrigeration
MathsAero Eng.

A.R.B. Cert. RubberTectuiology
Auto Engineering Sales Engineers
Auto Repair Tech. Report
GCa&ragG Auto.uto. Eng. Writing

Timber Trade
Management University Ent.

MAA/IMI Diploma
Motor Vehicle

Mechanics G.C.E.
CONSTRUCTIONAL
A.M.S.E. (Civil)
Architecture
Building
ay major exams.
ONC, C & G. etc.

58 '0' & 'A'
LEVELS SUBJECTS

Over 10,000
group passes

POST TODAY FOR A
BETTER TOMORROW

NMI IIIII MI MEIN
To B.I.E.T., Dept. B38, Aldermaston Court,

Reading RG7 9PF

NAME
Block Capitals Please
ADDRESS

B38

SUBJECT OF INTEREST AGE
Accredited by the Council for the Accreditation of Correspondence Colleges.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
Published approximately no the lath each mouth by IPC Stagardoes Ltd., Fleets ay Itous,.. rttrdigdon Strcet, London, E.C.4. Printed tit Logland by t hapel Ito cr Pres,.
Andover. Hants. Sole Agents for Australia and New Zealand -Gordon S Cotch (Aisia) Ltd. South Africa -Central News Agency Ltd. Rhodesia and Zambia -Kingston,: Ltd.
East Africa-Stationery and Office Supplies Ltd. Subscription Rate (including postage) : For one year to any part of the world g2di5
Practical Electronics is sold subject to the following conditions, namely, that it shall tot, without the 'written consent of the Publishers first given, he lent, resold. hired out or
otherwise disposed of by way of Trade at more than the recommended selling price shown ou the cover, and that it shall not be lout, resold or hired out or otherwise disposed of in
mutilated condition er in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



U.K 's LARGEST ELECTRONICS CENTRES!
HENRY'S RADIO LTD. EDGWARE ROAD, LONDON, W.2.

NOW
OPEN!

404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4736
309 PA - DISCO - LIGHTING HIGH POWER SOUND 01-723 6963
303 BARGAIN STORE SPECIAL OFFERS All Mail to: 303, Edgware Rd.. London, W2 18W

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF.

Tgeen1".
-.t ,"°""'

TEXAN
20 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER
* FREE TEAK CASE complete kits!
FEATURES: New slim design with 6 ICs, IC
sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES; On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls. scratch and
rumble filters, mono/stereo switch, Input selector: Mag. P.U.,
Radio Tuner, Aux. Can be altered for Mic, Tape, Tape head etc.
(Parts list Ref. 20 on request). Constructional Details Ref. No.
21. 30p.

(As featured in "Practical Wireless"
May to August 19721

SPECIAL
KIT PRICE

E28.50 P45,"

SLIM DESIGN
WITH
SILVER TRIM
Overall °bassi, sine
14} ip. n t i0. s 2 in. high

COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henry's!

LOW COST HI-FI SPEAKERS
E.M.I. Size 13}in Eliin and Ceramic Magnet
TYPE 150 6 watt, 3, 8 or 15

ohms 0.20. Post 22p.
TYPE 150TC Twin cone ver-

sion 0.75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover, 3, 8
or 15 ohms. L3.85. Post 25p.

TYPE 35020 watt with tweeter
and crossover, 8 and 15 ohms.
L7.70. Post 28p.

POLISHED CABINETS 150, 150TC, 450 L4.60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 OHM)
SERIES 6 (Assembled 150TC) per pair 0690. Post 70p.
SERIES 8 (Assembled 450) per pair L1895. Post 700.

ML3 MW LW
TUNER TO BUILD

Uses Mullard Module.
Slow motion tuning. Built-in

battery. Ferrite aerial, Overall size rn
21in x 3iin. TOTAL COST TO BUILD L4.85. Post 15p.
All parts sold separately -Leaflet No. 6.

"BANDSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull output, fibre glass
PVC covered cabinet, car aerial.
Attractive appearance and performance.
TOTAL COST TO BUILD L798, p.p.
32p (Batt. 22p). All parts sold separately
-Leaflet No. 2.

HENRY'S
RADIO LTD. Ak

CATALOGUE
Fully detailed and
illustrated covering every
aspect of Electronics -
plus data, circuits and
information.
10,000 Stock lines at
Special Low Prices and
Fully Guaranteed.

PRICE 55p Pr's
(40p FOR CALLERS)

PLUS! FIVE
10p VOUCHERS
Send to this address -
Henry's Radio Ltd. (Dept.
PE), 3 Albemarle Way,
London, E.C. 1-for
catalogue by post only.
All other mail and callers
to "303", see above.

TEST EQUIPMENT 1,:t.tc.tion
SE1SOB Pocket Pencil Signal Injector, 1I.90
SE500 Pocket Pencil Signal Tracer, L1.50
THL33D Robust 2 K Volt, L495; with case L495
TEIS Grid Dip Meter 440 KHz-280 MHz, 03.45
500 30 K/Volt Multimeter, ats;

with leather case, L10.50
100H:20 K/Volt Multimeter, 14.20; with case L4.95
AFIOSSOK/V Multimeter, L850; with case, £9.50
U434I AC/DC Multimeter with transistor

tester with steel case, £10.50
TE2.00 RE Generator 120KFix-500MHz, 115.95. Carr. 35p
TE22D Audio Generator 20Hz-200KHz, 07.50, Carr. 35p
CI -5 Sin Pulse Scope 10Hz-I0MHz, L39.00. Carr. 50p
TE65 Valve Voltmeter 28 ranges, 07.50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kc/s BAND-
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and stereo.

-11L-

There is no doubt about it -
VHF FM gives the REAL sound. 077.. -
All parts sold separately.
Free Leaflet No. 3 & 7. TOTAL [6.97, p.p. 20p.
Decoder Kit 0.97. Tuning meter unit 0.75.
Mains unit (optional) Model P5900 £2.47. Post 20p.
Mains unit for Tuner and Decoder PS.6 12 0.25. Post 200.

PA -DISCO -LIGHTING
UK's Largest Range -Write
phone or call in. Details and
demonstrations on request.
D130L 3 Channel sound to

light unit, 3kW. 09.75
DJ4OL 3 Channel Mic (Built-in) to light.

3kW. L38.75
DJ70S 70 watt Disco amp/mixer, L49.95
DISCOAMP 100 watt Disco amp/

mixer, 06.50
DJ TOSS 30 watt Disco amp/mixer, 132.75
Anti -Feedback Quality Mic., 01.50
DJ500 50 watt PA amplifier, 14400
Group 300 150 watt rms Group Valve

amplifier, 06.00
 Portable discos -details on request
 Credit terms for callers

106666ef-- 66 66 P.

mosiggininamblo
FIBRE OPTICS
LIGHTING ' MICS
EFFECTS PRO-
JECTORS  SPOTS
' DIMMERS
STANDS' MIXERS

SPEAKERS
Everything forPA - Disco -
Lighting.
FREE Stock List
Ref. No. 18.

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS A111.1k

Z30 £3.57 Z50 L4.37
. . .

STEREO 60 1747 PZ5 L3,97
PZ6 L6.37 PZ8 [4.77.
Transformer for PZ8 12.95. PACKAGE DEALS Post 25p
Active Filter Unit L4.45. 2 x Z30, Stereo 60, PZ5 LI595
Stereo FM Tuner 06.95. 2 a Z30, Stereo 60, PZ6 L18.00
IC12 £1.80 Q16's L15 pair. 2rra nZ10;.rnSteerrefoo,604/8 LAI:g

Post, etc. 200 per item. PROJECT 605 KIT 09.95

MORE OF EVERYTHING ALWAYS AT HENRY'S TRANSISTORSRS
- CS -.Ws -

-TRIA. etc
All the parts you need plus Data and Circuits. Get a Catalogue -it' all in there ! LATEST BROCHURE Ref. No. 36 on
Prices subject lo change without notice. E. & O.E. request or see our earlier page.

RECORD DECKS
CHASSIS (Post 50P)

SP25/3, L10.25 HT70, L14.50
MP60, 19.95 MP6I0, 112.95
AP76, L17.95 GL75, 0850
PLINTH/COVERS (State Model)
SP25$MP601610 0.30 (Post 40P)
AP76 L4.50 (Post 40p)
CART/PLINTH/COVER

(Post 70p)
(HL) MP60/G800H PC 08.50
MP610/SC5MD/TPD2 PC L19.95
AP761M756SM. PC 02.50
AP96 M756SM PC L39.95
(HL) AP76/G800, PC L28.25
(HL) SP25G800H PC 1I8.95
HT70 G800/TPD I /PC L24.50
(HL) 2025/9TAHCD/PC 0395
M P60 /S C5M D/ PC L17.25
(HL) GL75/G800E/PC L41.95
(HL) GL75/G800/PC L38.95

ULTRASONIC
TRANSDUCERS

Operate at 40kc;s up to 100
yds. Ideal remote switching and
signalling. Complete with data
and circuits.
PRICE PER PAIR 1590.Post10p.

MARRIOT TAPE HEADS
4 TRACK MONO

or 2 TRACK STEREO
" 17" High Impedance /1.00
"18 " Med. Impedance /200
" 36" Med.-Low Imp. 0.50
Erase Heads for above 75p
"63" 2 track mono - High

Impedance [1.75
"43 " Erase Head for above 75p

POWER INTEGRATED
CIRCUITS

Plessey SL403D-3 watt with
8 page data, layouts and circuits
0.50. P.C. Boarc 60p; Heat Sink
14p. Sinclair IC12-6 watt with
data and circuits 0.80.
TH9013P-20 watt Power
Amp Module L4.57,
TH90 I 4P -IC Preamplifier L1.50.
Data/Circuits( No. 42)
for above 10p.

7 SEG & NIXIE TUBES
(Post 15p per I to 61

XN3, XN I3, GN6 0-9 side
view with data, 85p.
GNP -7, GNP -8 0-9 side view
with decimal points and data,
95p.
3015F 7 seg. L2 each, L7 per 4
with data.
12 and 24 hour clock circuits.
Ref. No. 31 ISp.

MINIATURE AMPLIFIER
5 transistor. 300mW o/p.
Fitted volume and sensitivity
control 9 volt operated. 0.75
each, p.p. 15p,

QUALITY SLIDER CONTROLS
60rnm stroke singles and
ganged. Complete with knobs.
Skit, 10k 0, 251,0, 100k0,
250k0, 500k0. I meg. Log and
Lin. 40p each, 10kil, 25k0,
501,0, 100k0, 250k 0, Log and
Lin. ganged. 60p each.

HI-FI AND TAPE
EQUIPMENT

Acknowledged
as U.K.'s
Largest Stockist
with Lowest
Prices Plus 12
Months
Guarantee.
Write or call
far FREE 16
page lists
(Ref. No. 17)

309-354-356-404-406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday.

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S H


